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RKL CONTROLS 


SOLAR SYSTEM 
FINAL REPORT 


INTRODUCTION; 

The RKL solar project is located at the corner 
of Ark and Ftacy-Haines Roads in Lumberton, New Jersey# 
at 39.8“ latitude. It is approximately twenty miles 
due east of Philadelphia# Pennsylvania# centrally 
located in the highly industrialized corridor between 
Washington# D.C. and Boston# MA. At the time a cost- 
share contract was signed with ERDA# RKL Controls# Inc. 
was a privately held manufacturing corporation which 
owned land at the above mentioned site and had designed 
a building to be solar heated and solar air-conditioned 
for construction at this site. This building was to be 
designed specifically for solar heating and solar air- 
conditioning incorporating many novel design features. 
Before the system was completely finished# RKL Controls# 
Inc. was purchased by Robbins & Myers# Inc of Dayton# 
Ohio, with the transfer of ownership taking place in 
December of 1979. Final acceptance of the solar system 
occurred on November 1# 1980. 

It should be noted that RKL Controls# Inc. were 
the designers# contractors# and owners of the facility. 

The solar system became operational in October of 
1979, on a manual# day-to-day basis for heating only. 
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During the summer of 1980, it became operational on 
a manual, day-to-day basis for air-conditioning only 
Finally, in October, 1980 it became operational for 
heating and air-conditioning and was fully computer 
controlled. 


J. 


DESIGN PHILOSOPHY 


It was the object, originally, to design an 
extremely energy sensitive building with a solar 
system incorporating the proven flat-plate collector 
to accomplish fifty percent (50%) of the heating load 
and forty percent (40%) of the air-conditioning load. 

It was also desired to design the unit with undersized 
collecting surfaces and oversized storage ability. 

It was also further desired to incorporate the latest 
technologies of micro-processors to completely control 
the system, collect data, analyze the data, and based 
on the analysis, pick the best modes of operation 
for a particular existing weather condition, all of this 
being done on a real time basis. 

It was desired that the building and the solar 
collecting system be separate and that the collection 
system be located a ground level. It was to be as 
well protected as possible from the elements, be easily 
maintainable, with the possibility of vandalism kept 
as low as possible. 

We also desired to mak^ the solar system as 
flexible as possible with redundancy included in 
mechanical equipment wherever possible, thereby elimi- 
nating the possibility of shutting down the system due 
to a single equipment failure. The flexibility we 

were concerned with was in our piping and valving 
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80 that switching could be made ta multiple 
storage tanks either charging or discharging the 
tanks in parallel or in series. 

It was further desired that the heat exchanger 
between the collecting loop and the storage and 
distribution loops be designed to operate at a 
minimum differential of two degrees Fahrenheit (2**F.) 
and that the air handling unitP within the plant also 
operate on a two degree Fahrenheit (2**F.) differential 
between plant air temperature and hydronic temperature. 

In the design of this plant, which encompasses 
a typical machine shop, assembly, and test operation 
for the manufacture of control valves, we desired to 
include all types of energy saving devices and 
equipment. This ranged from high efficient electric 
motors to overhead barbershop type fans, and sodium 
vapor lighting throughout. As this was also one of 
the largest cost-sharing contracts under PON #1 and 
one of the few manufacturing facilities that was 
completely heated and cooled by solar, we set aside 
a secticn of the plant to become our computer and 
control center, designed in such a way that visitors 
could observe the operation of the solar system without 
interrupting normal manufacturing operations. 



The building « housing our manufacturing, sales 
and solar computer control center/display room, 
consists of 40,000 square feet of floor space and 
is of the conventional steel post in wall construction 
with a flat roof having a pitch from West to East 
of one foot (1') per hundred feet. 

The offices are located on the South wall of 
this building with the solar computer control center/ 
display room and the mechanical room in the Southeast 
corner. 

The entrance to the offices of RKL Controls 
is nearest the parking lot and the West end of 
the South wall for convenience of employees, with a 
separate entrance into the display room at the East 
end of the South wall. 

The only windows are on the South wall and 
consist of six foot (6') high, six inch (6”) wide 
slit windows, double glazed for low energy loss, 
narrowness to prevent breaking and entering. 

The walls between the offices and the manufacturing 
area are insulated both to prevent noise penetration 
and loss of energy, as the manufacturing area is generally 
kept cooler in the winter and warmer in the summer than 
the offices. 

All entrances to the building , either man-doors 
or loading doors ,were surrounded by air locks with 
double doors, including overhead doors. 



The overhead doors were especially designed, fully 
internally foamed metal construction, one and a half 
inches (1%") thick with seals on all four edges and 
between panels. They are interlocked in such a way 
that no dcor from the outside can be opened at the 
same time as an inside door. 

All man doors open outwardly with emergency 
panic bar control for easy exit from the building 
in case of emergency. Entrances from shipping and 
receiving are on the East wall of the building, as 
prevailing winds are from the Southwest , with largd 
machinery loading and unloading doors on the West 
side, which are only opened occasionally. The North 
wall has no openings into the building. 

The building itself is insulated on the 
outside with a two hundred and fifty pound (250 LB.) 
density sprayed urethane foam on the vertical walls 
d-l*s" thick) and a three hundred and fifty pound 
(350 LB.) sprayed urethane foam on the roof (2>j-3'' 
thick) . RKL Controls Construction Division bought 
the equipment and sprayed the external surfaces so 
that there was a homogeneous insulated cover on the 
surface of the building. The urethane surface was 
spray painted with a special UV resistant, white 
acrylic paint, such coating being approximately 50 mils 
thick, consisting of two (2) coats on the vertical 
surfaces, each coat being sprayed in two directions ^and 
one heavy coat on the horizontal surfaces, being sprayed 
in two directions. 
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All. fresh air vents, sky lights^ and smoke vents 
were installed before the spraying operation so that no 
separate sealing would be necessary. 

The fuam was sprayed directly onto the cement block 
and directly onto the W-form steel roof deck so that 
extremely tight adhesion would occur. 

This insulation has proved extremely satisfactory in 
making the building very air tight. Spraying the foam 
on the outside of the building eliminates any toxic 
gas effect within the building if there should be a 
fire, and allows the mass of the building to become a 
large heat sink thus increasing our storage capacity. 

By spraying the foam ir place onto the steel deck 
and cement block walls instead of a layup of urethane 
sheeting, we were able to eliminate all seaming seals 
on the surfaces. Spraying saved a tremendous amount 
of labor and consequently reduced the cost of insulation. 

The sprayed urethane is pliable and expands and 
contracts with the building without cracking. 

Within the building we located four large air 
handling units with extremely large built-in copper 
fin-tube heat exchanges. These air “handling units are 
located in the manufacturing area with dual speed 
fan motors and are so constructed that there are four 
sets of four coils in each air handling unit. This 
allows us to preheat with low quality solar heated 
water and do final heat with high quality solar or 
electrically heated hot water to gain the maximum 
use of the solar energy storage. Each air-handling 
unit has eight automatic valves, manufactured by RKL 



Controls, which allows any one of all four colls to be 
used in any combination of preheat and final heat. 

One of the large air handling units has d ’.jeat pipe 
system build into it that preheats fresh air brought into 
the building, from the outside, on a 24 hour basis. Pre- 
heating occurs by removing the heat from the exhaust air 
and transferring it to the incoming air, via a heat pipe 
system which is approximately sixty percent (60%) 
efficient. Also each one of these air-handling units 
has automatic louvers which allow us, during cool, dry 
nights in the summertime to bring in cool, dry air, 
thus reducing our air-conditioning requirements during our 
heaviest load periods, ''hese fans are sized to completely 
change the air within the plant within ten minutes. All 
of the air passing through these air- handling units 
is filtered. The discharge is downwards throughout 
a 360® pattern. The air-handling units in conjunction 
with twelve (12) overhead, barbershop type fans located 
two (2) feet under the ceiling between bar joints, allows 
us to maintain a two degree Farenheit (2®F.) differential between 
the floor and the eighteen (18*) to twenty (20*) foot 
ceiling. Two smaller dual speed air handling units 
circulate filtered air from the plant through the 
offices and back out into the plant. All of the air- 
handling units are fully controlled by the computer 
and any one or all can be turned on at any given time, 
depending upon the conditions in the area that a particular 
air- handling unit services. All of the control between 

the computer and these air-handling units is accomplished 
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through optically isolated relays 


Room air temperature sensing occurs at one location 
and three diff-^ront levels within the offices, ceiling, 
six feet above the floor, and three feet above the floor. 

Air temperature sensing occurs at three different levels and 
four different locations within the plant. 

Relative humidity is sensed within the offices, 
within the plant, and outside the building, as is outside 
air temperature, wind direction, and wind speed. 

Each of the shipping and receixring air locks as well 
as the mechanical room itself ha'j vent fans blowing out of 
the building in the cooling season and into the manufac- 
turing area during the heating season. The main shipping/ 
receiving air lock has the air compressors located within 
it and these air compressors generate heat which is used 
to help heat the plant manufacturing area. The mechanical 
room also becomes quite warm ,du ring solar collection 
periods and this heat is circulated into the plant to 
help with our heating load. During the summer months 
the mechanical room becomes quite warm and fresh 
air is circulated throughout the room to the outside 
to help reduce the cooling load of the building. 

The same is true with the air in the air locks during 
summertime. Temperatures within these areas are 
sensed, and the computer makes the decision whether 
to circulate air from the various air locks and 
mechanical room into the plant or to the outside, 
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All partitions between the mechanical room and the 
manufacturing area are insulated with vermiculite inside 
of the cement block walls to prevent heat loss or gain 
into these areas. 

Four sky-lights in the manufacturing area also 
serve as drop-in type smoke vents in case of fire. 

These sky-lights are double glazed plexiglass with a gold 
flash inside the outer plexiglass layer to reflect au much 
infared during daylight hours as is possible. 

All internal and external roan-doors into the 
air locks are one and half inches dH") thick with 
fully urethaned foamed cores. Door lights are six 
inches wide by two feet high ^double glazed. 

The display room itself has a seventeen foot 
high ceiling with (3) , four by six foot double glazed 
panels looking into the machanical room. This room 
contains our computers behind a partition with office 
area above and our L-shaped solar control console. 

There is space for approximately twenty people at 
one time to watch what is going on in the solar collecting 
area over clo^ "I circuit television, and observe 
wha>- is going on in the mechanical room. 

The mechanical room has all piping and control 
valves located eight feet above the floor or cn 
the walls. All solar piping is made of glass reinforced 
high temperature modified epoxy and is used throughout the 
collection loop, the storage loops and the distribution 
loops. 
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The distribution loops to the air-handling units 
within the manufacturing area are of the fully 
balanced continuous return type. There are two 
parallel distribution loops, one for low quality 
energy from one source for pre-heating, and the other 
for hiyii quality energy from another source which 
could either be storage or our auxiliary hot water 
heater, for final heating purposes. The same is true 
for cooling purposes. In other words, low quality 
energy for pre-cooling and high quality energy for 
final cooling. 

All valves within the system except handwheel 
operated isolation valves are pneumatically operated with 
all control solenoids located in one panel, optically 
isolated from the computer. Pneumatic relays 
on each control valve are operated by these solenoid valves 
There are seventy-five (75) temperature sensors located 
in various sections of tlie piping system for use in 
computer analysis of the data collected. We chose to 
use therraisters in all cases for ease of multiplixing. 

The advantages of the above mentioned high 
temperature plastic piping are quite obviously, 
the weight of the piping, the ease of the fabrication, 
as all fittings are epoxyed in place, and cost , 
which was a great deal lower than copper piping. 

This plastic piping has an operating temperature 
of 225®P. at 100 PSIG,well above our maximum operating 
temperature of 210*T. and maximum working pressure 


of 50 PSIG. 



All piping is connected to each piece of mechanicsl 
equipment with elastcmieric expansion joints manufactured 
by RKL Controls. Expansion joints are also located 
in long runs of this pipe at specified intervals. 

There are one hundred and eighty (180) control valves 
in the system, all of the RKL Controls' type SG, or SGE, 
which offer absolutely drop tight closure, corrosion 
resistance, and extremely low pressure drop. These 
valves are used, not only in the mechanical room, but 
throughout the distribution system and on the air- 
handling units. 

The storage loop piping is so designed that we can 
either store in series or in parallel, to any one or 
all five storage tanks. At the same time we can remove 
from any or all tanks in series or in parallel depending 
upon conditions we want to achieve. This facility, as 
we mentioned before, was designed not only as a practical 
heating and cooling demonstration, but also as a research 
facility , thus the reason for our high degree of flexi- 
bility. 

The auxiliary hot water heater is located in the 
mechanical room as are the two (2) twenty-five ton (25) 
ARKLA chillers and the eight (8) Ingersoll-Rand outboard 
bearing pumps. 

Also located in the mechanical room are the water 
treatment systems for our potable water and our cooling 
tower water. The latter is used only during the air- 
conditioning season. 
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The solar storage system consists of six (6) tanks^ 
four (4) of which are ten thousand (10,000) gallons, and 


two (2) of which are five thousand (5,000) gallons. These 
tanks are located just outside the East wall of the 
mechanical room, above ground. 

They are of stainless steel construction, 20' tall, 
standing vertically, and are insulated with 6" of sprayed 
urethane insulation, painted white. There are four (4) 
six inch (6")diameter pipes connected to the storage loop 
inside of the mechanical room , two at the bottom and two 
at the top with internal vortex eliminators. Each tank 
has a stainless steel hinged man-sized inspection port 
at the top, and are vented to atmosphere. Also each tank 
has a temperature probe located at the bottom, the middle, 
and the top with an extension pipe that goes to the center 
of the tank. All tanks are connected to the plastic piping 
entering the building with elastomeric flexible connectors 
manufactured by RKL Controls and each pipe is insulated 
with two inches (2”) of cast urethane foam, covered with an 
ultra-violet resistant polyvinylchloride white, glued in 
place plastic sheeting, as is all of the piping external 
to the building. 

The solar collection loop leaves the Southeast 
corner of the building, crosses a bridge to a bermed 
area, down inside the berm, forming a fully balanced 
loop within the berm, where the solar collectors are 
located. The bridge is of the single suspension type, 
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suspended from the building with stainless steel wires 
and is constructed of stindard beam forms of pultrusion 
type epoxy plastic reinforced with glass^ac^ are all pipe 
supporting bridges in the berm area. These bridges 
require no maintenance/ such as painting. 

The berm itself is construe i if earth from the 
site and is so designed that when the arrays are 
horizontal they are below the edge of the berm and out 
of sight. The berm acts as a wind shield preventing damage 
to the arrays during high wind conditions / such as the 
occasional hurricane force winds that come across Southern 
New Jersey every two or three years. 

The solar collecting arrays consist of twelve sub- 
arrays located in two rows of six each. Each sub-array 
is individually controlled so that it can be tilted 
on an East-West axis from an upside down condition 
to the correct angle for optimum collection on a given 
day or given hour of that day. Each sub-array consists 
of twenty-seven Sunworks flat-plate collectors, double- 
glazed with selective surface copper sheet and tube. 

There are three rows of nine solar collectors 
on each sub-array and each row is connected to the one above 
so that there is a cascading effect for high quality 
energy collecting. There is a centrally located starter 
relay control panel in the berm, with manual override 
for each sub-array which is driven at one RPM by a one 
horse power double reduction gear motor through a heavy 
link chain drive. 


14 


M 


There are two headers, one at the inlet and one 
at the outlet, bottom and top respectively, which run 
to either side of the sub-array. These inlet and outlet 
headers are connected to a 2" ID looped wire-reinforced 
high temperature hose which is in turn connected to its 
respective inlet or outlet loop at the base of the arrays. 

Each sub-array is isolatable with RKL pinch type 
handwheel operated shut-off valves and each sub-array 
has a relief valve located at the highest point. The 
individual collectors are connected to each other and 
the headers with high temperature EPDM flexible hose to 
take up for expansion and contraction. 

Sub-array structures are constructed of structural 
steel members and a tubular steel shaft with self aligning 
bearings at either end. There is a common A-frame support 
between each sub-array and an individual A-frame support 
at either end anchored to large 12" thick concrete pads 
at each leg. Each leg is held to the pad by three (3) 
adjustable clamps with bolts buried in the pad for easy 
alignment or re-alignment if any pad should shift. 

There is an Eppley Photometer located on its own 
collapsible support between the south row of six 
sub-arrays, exactly in the center of the line of six 
sub-arrays. It is easily lowered for inspection and 
cleaning. 

Each sub-array has its own inclinometer which feeds 
back to the computer for exact positioning. There is 
also a high temperature probe on each sub— array, placed 



against the collector absorption surface of the top central 
collector for monitoring temperatures and indicating any 
stagnation conditions. 

At the end of the return collection loop within 
the berm, there is a three inch (3”) relief valve which 
discharges into a holding tank so that any overpressuring 
due to stagnation or other reason will discharge the 
propolene glycol, used during the winter months, into 
the holding tanks, thus preventing a spill. The flat 
surface inside the berm under the array area is covered 
with a light road-bearing bituminous concrete, black in 
color, for easy access to each sub-array for repair 
and maintenance and to absorb heat during the summer 
months , which radiates up towards the upside down collectors 
after darkness so that residual heat decay will be reduced 
during our heavy load cooling season. 

The entrance to the berm is located on the East side 
away from the direction of prevailing winds. The berm 
also serves to reduce edge losses during the winter season 
when winds average five to ten(5 to 10) miles per hour. 

Each sub-array is spray foamed with urethane on the 
back side so that moisture and ice will not collect on 
the backside of the arrays between its structural beams, 
when they are upside down during dark conditions or stormy 
weather. This also reduces back side heat loss, of in- 
dividual collectors, to practically zero (0) . 

The complete solar loop holds approximately two 
thousand gallons (2,000) of a fifty percent (50%) solution 
of propolene glycol and water during the winter months. 



This propolene qlycol and water is drained into the 
two thousand (2,000) gallon holding tan)c, located in the 
berm, from the solar collection loop during the summer 
months and replaced with water. This prolongs the 
life of the propolene glycol. We also gain the advantage 
of using water, during our highest load cooling season, 
which has a better specific heat than the propolene 
glycol/water mixture. 

Because the arrays are rotatable to an upside 
down position during windy or bad weather conditions 
and at night, the maintenance involved in Iceeping the 
double-glazed surface clean is reduced drastically. Also 
we do not have to wait for any snow or ice to melt 
from the collecting surface of the flat-plate collectors 
during winter weather as no ice or snow collects on 
the double-glazed glass surface. 

Each row of six (G) sub-arrays are spaced in the 
berm area so that mirrors can be added, if desirable, 
at a later date without being shaded by the berm or 
the Southern row of sub-arrays. The complete area 
is fenced with a ten foot high (10*) chain-lin)c 
fence to prevent vandalism or damage to the area by 
inquisitive people. 

Just East of the storage tanlcs, on a separate 
pad is located the cooling tower which is only used 
during the cooling season. It is a conventional open 
cooling tower circulating air through it from West to 
East, which is the prevailing wind direction. 
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The berm, 40,000 square foot manufacturing facility, 
and parking lot occupy approximately five (5) acres in 
the Southwest corner of a presently “owned thirty acre 
piece of land with its own fire protection pond, at the 
corner of Ark Road on the West and Stacy-Haines Road 
on the South, in the town of Lumber ton. New Jersey. All 
drainage from the property and from the berm area enters 
the holding/fire-protection pond. 

Television surveillance cameras are mounted in the 
parking area and on the top of the berm at the Southeast 
corner to give us surveillance of the solar array area 
from the computer room , We also record from these cameras, 
by stop motion recorder, for a period of three days (3) 
before the tape is erased and re-recorded. 

The parking lot is lighted by high-pressure sodium 
vapor street lights for low energy usage, as are all 
external lights in the berm area and on the building 
itself . 
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ACCEPTANCE TEST 


As the system became operational beginning 
in the Pall of 1979, using only manual operation, it 
was decided to put off the formal test plan until the 
conputer programs were finished and de-bugged to the 
point where they could completely operate the system in 
both the heating and air-conditioning modes without manual 
assistance. The cooling mode programs were completed in the 
Summer of 1980, and were run for quite some time before 
the heating season occurred. In early October of 1980, 
the heating programs were run and de-bugged. Finally, 
on October 29, 1980, Mr. Jim Hankins of NASA arrived to 
observe both programs running and to check on the efficiency 
of the solar collecting loop. Both the heating and the 
cooling programs ran satisfactorily and it was determined 
by Mr. Hankins that the solar collecting loop 
had run at about thirty-five percent (35%) efficiency, which 
was in the area that we expected. 

It now remains for us to collect data over an 
extended length of time, analyze the data, determine 
\/hether any changes to the computer programs would be 
advantageous , and if so,make these changes. However as 
the system now stands RKL Controls has accepted the design, 
the construction, and the operation of the system. 

As we do have the capability of chosing from some 
sixty-four (64) possible modes or combination of modes, 
we plan to experiment with the system over the next few 
years to see if we can increase the efficiency to a level 
where we can completely separate ourself from any auxiliary 

source of heating and cooling. 
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PREDICTED SYSTEM PERFORMANCE 


It is our firm belief that this system at RXL Controls 
can accomplish 100% heating and cooling in a hands-off 
operation with relatively low maintenance. 

This can, however, only be accomplished if the 
necessary effort is expended. 

First, it is required that the computer be reprogrammed 
to increase efficiency. 

Second, it is eUosolutelv essential that management 
and employees be educated towards developing attitudes 
which would lead to the understanding of the necessity 
for further research on this project. Energy conservation 
is one of the most important issues facing this nation, 
not so much for this moment, but for the future. The 
vision to see that point is of utmost importance. 


MAJOR PROBLEMS AND THEIR RESOLUTIONS 


Ab this system has been operational in various modes 
manually for the past year and a half, we have discovered 
roost of the major problems. Corrective action was taken 
at the time the problems arose. At the time of official 
acceptance most of these problems had been eliminated. 

Some of these problems are listed below: 

Leakage of hose connection between the flat-plate 
collectors due to faulty installation of the hose 
connectors. As leaks have occurred the short length 
of hose between the connectors has been lengthened 
and more care has been taken in applying the hose 
clamps. 

Leakage of the hose loops between the solar collector 
loop and each individual sub-array. The original 
hose specified was of too light-weight construction 
and many pin holes were found in this wire- reinforced 
radiator type hose. We eliminated the problem by going 
to a heavier EPDM steam type wire- reinforced hose with 
swaged screw connections at both ends. 

We have had some problt.,i:i with limit switches on the 
sub-arrays which were primary for safety shut-off 
to prevent overtravel. These switches are being 
replaced with a better grade switch and being re- 
located to prevent this problem from occurring in 
the future. Also these limit switches will have 
a back-up limit switch for redundancy purposes. 
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The other major problem area has been with our 
microprocessors in the control room. They have 
failed due to electrical outages. We have now 
attached the microprocessors to the UPS*s so that 
we can go through an orderly shut down of the 
microprocessors without creating problems when 
the main power into the building comes back on. 

The rest of the problems are relatively minor; 
the failure of a solenoid operated control valve* 
dirty air* moisture in the air* and so forth. • 
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The major lesson learned is that this project probably 
should have been limited to a bare bones heating and cooling 
facility, not as a research and development as well as an 
operational heating and cooling facility. If this had been 
done, a great deal of the instrumentation, the number of 
operating modes and so forth could hvae been eliminated, as 
well as a number of control valves and a large part of our 
piping. This would make the system much more cost effective. 

We have also learned that the programming should have 
been done from the beginning by an outside consulting firm, 
as there would bo much more depth in programmers to take 
care of any loss in programming personnel during the develop- 
ment stage of the project. This would have been less costly 
in the long run, both in time and money. 

Some of the lessons learned that are on the positive 
side are that the urethane foam on the outside of the 
building gives a much tighter and consequently a much more 
energy efficient building than other types of construction. 

It is extemely satisfactory. 

We have also learned that having the oversized storage, 
which is less expensive than collector arrays, has contributed 
greatly to the success of this project, as we are able to 
operate our heat distribution system from storage for periods 
of up to five (5) days when we can not collect solar energy. 

We have also learned that having multiple tank storage makes 
it easier for us to obtain high quality energy faster during 
short periods of high intensity sunlioht. 



The fact that we can rotate our collectora* turning 
them upside-down during bad weather , makes them mote efficient 
in the winter time when snow and ice conditions arc preve- 
lent, as well as allowing us to increase efficiency during 
clear weather by tracking in a North South plain on as 
hourly basis. 

We have further learned that the double glazing and 
cascading has allowed us to reach a higher quality level 
of energy, and that flat plate type collectors can be used- 
to operate absorbtion type chillers without the necessity 
of going to a very expensive concentrating collectors. 

Another plus has been the berm surrounding the solar 
collecting area. Comments have been very good frexn neighbors 
as to the aesthetic value of the berm and we do gain quite a 
bit by the reduction of edge losses of our collector surfaces 
as well as protection from hurricane force winds, which we 
have experienced twice in the last two years. 

We have also learned that the overhead barber shop 
type fans have been very successful in distributing our heat 
from floor to ceiling level in a mu'* ' more uniform way end 
that the sodium vapor lighting has decreased our electrical 
energy cost. 

The air locks between all of the outside entrances 
and plant entrances are also valuable in keeping down energy 
losses from the building. 

The location of the solar storage tanks above ground need 

not detract from the beauty of a site if properly located. They 

are much easier to maintain and there is less energy loss frexn 

our storage system during our heavy load cooling season when 
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we are able to store high tewporature water for operation 
of the chillers at night time. There would be a much 
higher loss if these tanks were located underground 

Of course the advantage of having the solar collectors 
at ground level is obvious. Maintenance problems are 
reduced drastically. There is also the cost consideration 
of mounting collectors on the roof of a building due to 
additional support members for the roof and the fact that 
an exposed array system on the roof of a building is subject 
to wind damage ,and people walking below coul'', be hurt by 
falling glass or debris. All of these probii s have been 
eliminated by having the array system at ground level. 
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STATEMENTS VERIFYING THE SOLAR SYSTEM 


The solar system was built as per design drawings 
which were changed during the course of the building 
operation. However, it must be kept in mind that RKL Controls 
was the designer, the contractor , and the owner of this 
building, so decisions to change these designs were rel- 
atively easy to make during the building and construction 
pnase of the project. RKL Controls accepts its own designs 
and construction without hesitation and feels that the 
acceptance tests were more than satisfactory. 

RKL Controls also feels that all the interim performance 
criteria requirements were met. 


Respectively submitted, 



Solar Manager 
RKL Controls 


RKL/kll 


Xh 
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PICTURE INDEX 


DESCRIPTION 

Aerial View of RKL Controls 
Storage Tanks 
Solar Arrays 
Computer Control Consol 
Plant Air Handling Unit 
Mechanical Room - Pump Alley 
Mechanical Room - Aux. Heater 


PICTURE PLATE NUMBER 

1 

2 

3 

4 

5 

6 
7 


Mechanical Room - Control Valves 


8 








1 


k . 1/1 

«x: 

o 

k . 

<tj CT> 
C 

O r - 
1 /) 4 -» 
l /> 


5 1/1 

4-» C 

o 

u 

o 


1/1 

>% 

< T 3 

k . 


0 ) 0-0 
C 3 
O O ) t /^ 


o 

k - 


O' 

o 

o 


— J 

a 


C'^l 

n • 


!ii 

d . ' 


SI 


d. I 



1 


i/> I 

c 
o 
o 

V ^ 

o 

4 ^* a 
3 

a 

1/1 

*r- 

ny O 

r" • 

O C 
to •- 


o 

V 
♦ » 



i 




RKl Controls Solar hot/cool wter heat 
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PICTURE PLATE *7 Controls Solar Mechanical Roon 

showing Valving, Piping, 

Chillers and Auxiliary Boiler 
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Typical Tiwptrtturt 
Printout 


t 

Tfirvcc ■ C7C0 


SCNCOf? MUnDCPZ 

LOcnTiofi 

Decree 

• • J 


:otnr loop • outlct 

• • • • • • > • 

97. 0 

^ • A 


runr: in nriD :r Diicnnroc . 

91.0 

TI5 


icnT CMcnnnGcr • riCLL out . 

C9.C 

T16 


icoT cjxnnNGcr • :mcll in . , 

C.4.9 

nvc 

T17.T10.TI? 

Tnni 1 

00.4 

nvc 

• W0« 14.4* «U4. 

Tnni z 

1 10. 3 

nvc 

T23.TC4.TZ? 

Tnni : 

00.4 

nvc 

TCG.TZ7. TZO 

Tnni 4 

100. 0 

nvc 

TCn.T^O.TDl 

Tnni 9 

04. 1 

nvc 

T3Z.TD3.T24 

Tnni 0 

07. 0 

nvc 

T47.T40.T4> 

n::cNDLv nio Tcn'^croTi.ipc . . 

07.0 

nvc 

T90.T?1.T5C 

purrcp niP tcnpcpotupc . . . 

07.0 

n’.c 

TG?.TCC.TG7 

orricc niP tcmpcpotupc . . . 

00. Z 

nvc 

TO.T70.T7I 

MncMic :nop nip tcmpcpotupc 

00.4 

T4I 

• T39 

DT n::cMi!LV niP nnnoLCP . . 

IZ.O 

T4C 

• T3G 

DT PUPDCP niP nnnrccp . . . 

1.4 

T4?. 

• T07 

DT ZTOCI POOM niP nONDLCP . . 

9.3 

T44 

• TOO 

DT nncninc :nop nir nnnDLCP 

Z.O 

T4^ 

• T39 

DT LODDV nir nnnDLCP .... 

4.4 

T4C 

• T40 

DT LunenPOOM niP iinnDLCP . . 

to.z 


■ TOr<l Q» 

0 « TOhl : » 

TIC hUMicr rrccccDihO roru □ onr> rnr'i : rcr. tic rc'rccTivc Torn 
Tnr«T i.i|-«TCP i: :c:mg u:cr» to icht tic ruiLiiMC. nro iioTcr i 
ICING urcn TO iTorc icriT. n zero •* iririoiTc-: thgt tmic 
nir TiirijLGr rurcTiof' :: mot in orcrrrinn gt mi: Tire. 
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PROCEEDURES FOR MANUALLY OPERATING THE RKL SOLAR SYSTEM 


As it is desirable at certain times to operate the 
system manually when computers are being serviced or 
maintenance is taking place in different parts of the 
system, we determined from the beginning that there 
would be a manual system for the basic collection, 
storage and distribution for both thci heating and cooling 
modes . 

To accomplish this manual operation a series of 
toggle switches were placed under a locked cover to the 
right of the operator at our solar computer console. 

These toggle switches allow us to bypass the computer at 
any time if the need arises. These switches are shown 
in picture plate No. 4. 

The following computer printouts are instruction to an 
operator which are self-explanatory to handle any of the 
manual override that might be desired. 
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tl-3-00 


I'ROCCDURC rOR QBrnXNXNG SVSTCH TCttPCRnTURCS 


1> TURN m SIGNllL CDNDXTXDNCR FOR DISK DRIVES. 

2> TURN ON LOUER CRDNENCO 22 NXCRO-RRQCESSOR. 

3> TURN ON LGHR SEXGI.ER RON 3 CRT FOR DISPLOY. 

4> INSERT DISK E9 INTO RIGHT HRNO DISK DRIVE— 

LRDEL rnCING LEFT •LEFTNOST SLOT ON DRIVE. 

5> PUSH RESET ..DUTTON ON LOWER CRONENCO 22 PROCESSOR. 

6) PUT SU I TCH,> SECOND FRON DOTTON ON LEFT SIDE 
OF OPTO -22 BOX IN THE UP POSITION. 

PUSH THE RETURN DUTTON ON THE CRT KEVDORRD 
SCVERlIL TINES. 

0) THE CDNPUTGR WILL PRCNT THE USER WITH THE 
FOLLOWING PHRRSCJ 

CRDNENCO RDDSI 

P 

TO THIS THE USER SHOULD RESPOND WITH 0 D ^ 

FOLLOWED BY 0 CORRIRGE RETURN. 

10? THIS TINE, THE CONPUTER WILL RESPOND WITH THE 
FOLLOWING I 

CDDS VERSION 02.17 

CRDNENCO DISK OPERRTING SVSTEN j 

COPYRIGHT <C> 1370.1373 CRONEflCO. 'INC. 

0 . 

11) THE CONPUTER S NO J RE'^DV TO EXECUTE H PROGRON. 

THE ONLY RRDG...1N .'HOT IT CNN DfRECTLV EXECUTE. ORE 
• THOSE WITH n r ILENONE ENDING WITH 0 'CON" EXTENSION. 

12) TYPE IN LOOKS OND FOLLOWED DV H CORRIOGE RETURN. 

13) DISPLOY Shi:ULD nPREPR WITHIN 30 SECONDSL 

14: TO NDNENTPRILY HOLT THE DISPLOV'S SCROLLING HCTION. 
n CONTROL -S CON DE USED. THIS IS OCCONPLISHED DV 
DEPRESSING THE CTRL KEY OND WHILE HOLDING THir* KEY. 
DEPRESSING THE S KEY. 

15) TO OBORT THE DISPLOY USE H CONTROL-C. TO r' . ‘ OUT 
THE DISPLHY USE 0 CONTROL P. 

16) RESTORT DISPLOY DY TYPING 0 CONTROL -S nCOIN. TO STOP 
THE PRINTING OF THE DISPLOY. TYPE 0 CONTROL -P. 


Of' 2%/ 



39 






i 


I 


COLLECTING OND STOROGE LOOP INSTRUCTIONS 


10 - 3--00 


1) 

2> 

3> 

4) 

5> 

C> 

7> 

0> 

3) 


10> 

11 > 

11> 

12> 

13> 

14> 


OPEN CV 125 

OPEN SURGE TONK DOLL VHLVE 

TURN ON PUNP in OND ID 

PUT ORRnVS IN THE COLLECT POSITION 

UlCN T73 OND T14 PRE GREHTER TURN 60 P OPEN CV 3 RND 4 
CLOSE CV 125 

OPEN CV 1>0,.123> 110>33»34>35>36»37.40.44>40»52>56 
DETERNINE DESIRE-D TRNK TOR STORRGE. 

VOLVE TO TNNT TONIC USING THE POLLOUING VOLVES 
05T0NK1 - CV 3 i 11 
D>TONK2 •• CV 13 & 15 
OTONK3 •* CV 17 & 13 
D5TONK4 •• CV 21 & 23 • 

E>T0NI<5 •• CV 25 & 27 
F5TONK6 •• CV 23 & 31 

•JHEN THE LOOP TENPEROTURE <IE.T13,T14, OND T73> IS GREATER 
THON THE SELECTED TONK TENPEROTURE. TURN ON PUNP 2. 

OT THE END OF THE DAY. OR UHEN CONDITIONS DICTATE 
CIE.SNOU. UIND. NECHANICAL PRODLEN. ETC.). THE 
FOLLOUING PROCEDURE SHOULD DE USED TO SHUTDOWN 
THE SYSTEH. 

TURN OVER ARRAYS 

TURN OFF PUNP lA, ID. AND 2 

CLOSE CV 1 » 3f 120? 3v A i Of 35f 3Gf 40» 44 » 40» S3f 96 

Ow lif 13f 19f li’f 1 9# 2 4 f 23 f 29 f 2^ f 29 1 3 1 
CLOSE SURGE TOWK BOLL VOLVE 


■ \ 
..li 


* *.♦ 







10-3-00 


UGHTING or PLONT ONO omCCS 


1> 


DCTGRMihC SOURCE OP 

IE. SOLfiR LOOP OR ^.OROGE. 

SOURCE IS SOLOR 


IP 


3> 


c oLlL-Mi^ L.UUI ^ < o 

’■! i“HrS:€M% s sssr 

C> OPEH THOSE VOLVES 


D> 

E) 


UHEH °”'^-«'«”Dr<Tn5LE 

been rehched. set up moc *0 

^DLHR LOOP HEOT IN 0 .ONK. 


cr33ron“66,W.55.51,47.^^^^^ 

CHECK niRHONDLERIMS^^^^^^ 1° S^ENeS:”'' 


n> 

s> 

C> 

D5 


3> 

4) 

5> 

6) 


THNK 

THNK 

'thnk 

THNK 

TONK 

THNK 


3 

4 

5 

6 


E> 

P" 


VOLVES 


DESIRED 
12 
IG 
20 
24 
20 
32 
TONK 


rO 3E USED. 


riirri; niR HnriDLLK -- 

n-R IwitCR VRLVES THRT ORE TO SE 0PEHE3. 

OPEN THOSE VOLVES 
DETERNINE TONK THOT 4,* 

- OPEN CV 
OPEN CV 
□PEN CV 
OPEN CV 
OPEN CV 26 
□PEN CV 30 
POR THE 


10 

14 

10 


A 

cc 

A 

CC 

A 

OC 

A 

%X 

A 

Ct 

A 

nx 


desired. 


G> 


□PEN THOSE 

J.r.CH S”«MrCR?ni.«"tE«PERnTORE ..ns SEEN REnc.cs. 

TURN OPP.PUNP 30 OND 3D. 


D. 


V 
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J nm MOHOLCR CONTROL DXRGCTX0N5 

' THE nXR HONDLERS RRE TO BE SET UR IN THE ROLLOUXNG 
NRNNER USING TiCN TOR TONK TO niRHONDLER HERT RNB SOLOR 
LOOP TO HERT EXCMRNGER TO RXR MRNDLER RREHERT NODES. 

THE VRLVING TO THE RXR HRNDLGR BUSSES IS RCCONRLISMED 
IN SHEET SETTING UR THE HERTXNG NOBE DISTRIBUTION LOOR. 
THIS SHEET ONLY DESCRIBES THE SETTING OR THE VRLVES ON THE 
RXR HRNDLERS THENSELVES. « 

TIC RXR JIRNDLER VRLVES CRN BE DESCRIBED IN THE 
rOLLOUING MRNNPRI 



V 

«>< •• TIC TUO NUNBER VRLVE RRERIN 
Y - TllE ONE NUNDER VRLVE SUmU 

THE RREPDCS DETERNINE THE RXR HRNDLER THRT IS BEING USED. 

RND THE SUFFDCS DETERNINE THE RCTURL BRNKS ON THRT RXR 
HRNDLER THRT RRE DEXNG RCTXVRTED. THESE RRE DIFFERENT 
UlCTHER ONE IS USING THE RREICRT OR HERT NODE VRLVE CHRRTS. 

THE BRNK RND RIR HRNDLER SELECTIONS FOLLOUt 

RXR HRNDLERS! 

20Y • RSSENBLY 
2XY • RUBBER 
22Y •• STORRGE 
23Y •• NRCHXNE 
24Y • LOBBY 

1 25Y •• LUNCHROON 

BRNKS <FREHERT NQDE> t ’ 

BRNKXt^Xl 
.3RNK2:X)<X.XK4 
DRNK3 : ii'A I , X>t4 » »)<5 
BRNK4 1 X » ><X4 , «K5 . 

BRNKS (HERTXNG NODE> i 

3RNKXtKK2 
3RNK2:KK2*)»{G 
DRNK3 • /(/>2 f /w(G * 

DRNK4 : XOC > KK6 > KK5 > HK4 

IN THE PREVIOUS XNFDRNRTXDN. XT NUST BE RECOGNIZED 
THRT THE BRNKS RRE RDDXTXVE RND THRT BRNK ONE NUST BE RCTXVRTED 
BEFORE BRNK TUO RND TUO BEFORE THREE RND SO ONI RND THRT 
THE TOTRL NUNDER OF DRNKS TO BE RCTXVRTED ON RNY INDIVXDURL 
RIR HRNDLER CRNNOT EXCEED FOUR <4> . 
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ORIGINiVL PAGE IP 
OF POOR OUAUT’ 








ExnnPLGS OF n:R hondler hno srnk select ion 


EXnnPLE It THE niR TEMPERnTURE XH THE RUSSER RRCn IS 63 F 
OHO THERE HOVE SEEN NUHERDUS CDNPLOINTS OSOUT 
XT SEXNG TQQDDaODODDDOOOOODOOOaa CCCCCCOLSt . 

THE'.FXRST THING THRT HRS TO DE DONE XS TO • 

DETERNINE UHXCH TRNK XS TO 3E USED TO HERT 
THE BUILDING. WHEN THIS XS DONE, THE OPERRTOR 
NUST DETERNINE HDU NRNY OF TI4E DRNKS RND UHXCH 
RXR HRNDLER XS TO SE USED. THIS IS DONE SV CHECK- 
ING-ON THE PRGE TITLED RXR HRNDLER CONTROL 
DIRECTIONS,. 

V. 

FIRST, FIND THE TUO NUMDER VRLVE PREFIK 
TO FIND THIS, ONE CHECKS THE RRER TITLED RIR 
HRNDLERS. FROH THIS IT IS DETERNINED THRT ( 

THE PREFIX SHOULD ^E 21 <21V>. 

SECOND, FIND THE ONE NUNDER VRLVE SUFFXX<ES> 

NEEDED TO COHPLETE THE VRLVE NUNDERS. 

RSSUNE FOR NOU THRT THREE DRNKS RRE NEEDED TO 
RFFECT R RERSONRSLE TENPERRTURE RISE IN THRT 
RRER. ONE NOU CHECKS THE TITLE DRNKS <HERTING 
NODE): RND FINDS THRT XX2,XX6,RND XX5 RRE NEEDED. 

- THIRD, THE OPERRTOR CONDINES THESE NUNDERS IN THE 
^ FOLLOUING NRNNERl 


XX = 21 

Y = 2,6, RND 5 

SO THRT THE RESULTING VRLVE NUNDERS RRE RS FOLLOUSt 


212 

216 

215 
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PPDCCDUPC POP MONUnL CONTROL OP ORKLO CHILLERS 

ssssssss:sss3sssss:s:ss:ss;sa:sssss3SssssssSESKS»«ss« 


« \ 
A / 


2> 

3) 


4> 

5> 


?) 


:o> 


OPEN CV 13, 11, 120,0. 1» 110.5,6,33 
TUrN ON PUMP in HND 15. 

TURN UP nppnvs 

UniT C^^nCTLV nine <3^ minutes 

OPEN CV 3, CLOSE CV 13,33 
OPEN CV 73,111,106,103,115,65 
nPTER 20 SECONDS CLOSE CV 1 1 0 & 3 
CLOSE CV 0-,120,11 
TURN ON DOILEP 

WHEN T55.T56,T73,T14 OPE HLL GREOTCR THHN 160 P 
n> OPEN C V 00,03,35,06,05,101,102 
D) SELECT niP NONDLEP VOLVES TO 5E OPENED PROM 
THE PflGE TITLED HIP NUNDLER CONTROL DIRECTIONS 

nr<D THE mPTicuLiiP dunk or dhnks thot nPE to 

DE USED PPOM THE DUNKS cNEnTING MODE> I nPEO 
OP THE PHGE. 

O TUPN ON PUMP 5 

MUEN T55, T56,T73,T14 UPE ULL GREUTER THUN 165 P, TURN 
ON npi LU 1 HND nPLLlH 2. 


note ; PEPMUNENT IPREPnrnDLE DUMUGE will OCCUR IP 

THE CHILLERS OPE PUN UT LOWER THUN 160 P 

HOT WnTEP INLET TEMPEPnTUPES. 

THIS DUMMUGE WILL 5E CUUSED IMMEDIUTELY 
DECnUSE OP THE NUTUPE OP THE EGUIPMENT. 

THE OPEPUTOR SHOULD KEEP THIS IN MIND WHEN 
OPEPUTING THIS EOUIPMENT! ! 1 1 1 1 ! ! ! I 


4 ->\ 
4 L. ^ 


WHEN COLLING IS NO LONGER NEEDED!- 

n> TUPN opp npians 

D> wniT 2 MINUTES aMPOPTUNT) 


C) TURK OPP DOILEP 


d:- 

E-; 

P) 

G.' 

10 


▼ N 
A 

jy 


OPEN C V 3,11,120,110, 0 
CLOSE CV 65,73,111,106,102,101,115 
TUPN OVER nppnvs 
OPEN CV 15, 40: CLOSE CV 11 
nPTEP O^nCTLV NINE C3) MINUTES 
1) TUPN OPP PUMP in UND ID 
2> CLOSE CV 15,40,3,110,0,120,1,5,6 
TUPr< OPP PUMP 5 

CLOSE CV CO, 03, 35, 06, 05, UND ULL UIP HUNDLEP 
(IE. THOSE OP THE 200 SERIES? 


VnLVES. 






I 'I 
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PROCCDURC rOR STORnCG OF CHILLED U07ER 


1> OPEN CV 13> 11. 120,0. 1. 110.5»C.33 
2> TURN ON PUMP 10 OND ID. 

3> TURN UP nPRrtVS 

4) UNIT E?{nCTLV NINE <9> NINUTES 

3> OPEN CV 3. CLOSE CV 13.33 

6> OPEN CV 79.111.106.100.115.65 

7> OFTER 20 SCCOfiDS CLOSE CV 1 1 0 i 9 

0> CLOSE CV 0.120.11 

9) TURN ON 30ILER 

10) UHEN T55.T56.T73.T14 ORE OLL GREOTER THON 160 F 

n> OPEN CV 00,09.90.93.70.60.40.52.56.35.36.37 
.53,70,74.04.06 

D) CMOySE TONK VOLVES FPON THE FOLLDUING LI ST I 

1) TOHK 31 CV 17 i 19 

2) TOMK 41 CV 21 i 23 

3) TONK 5? CV 25 & 27 

* 4) TOMK 6» CV 29 i 31 

C) TURN ON PUMP 5 

11) UHEN T55.T56.T73.T14 ORE OLL GREOTER TURN 165 F. TURN 
OH ORKLO I OND ORian 2. 

0 

NDTC: PERnnNCNT IRRCPhRODLE DONOGE UILL OCCUR IF 
THE CHILLERS ORE RUN OT LOMER THON 160 F 
HOT UHTCR INLET TEMPEROTURES. 

THIS DONNOGE UILL DE CHUSED INNEDinTELV 
DECnuSE OF THE NHTURE OF THE EOUIPNENT. 

TIC DPEROTOR SHOULD KEEP THIS IN HIND UHEN 
OPCROTING THIS EOUIPNENT! I !!!!!!! ! 

12) UHEN COLLING IS NO LONGER NEEDED! 

n> TURN OPF ORKLOS 

D) UniT 2 NINUTES <INPORTnNT) 

C) TURN Orr DQILER , 

D) OPEN CV 9.11,120.110»O 

: E) CLOSE CV 65.79.111.106.102.101.115 

i F) TURN OVER HRRnVS • 

i G> OPEN CV 15.401 CLOSE CV 11 

• H) nP TER EXnCTLV NINE <9) NINUTES 

1) TURN OFF PUNP 10 OND 13 

2) CLOSE CV 15.40.9.110.0.120.1.5.6 
I) TURN OFF PUNP 5 

J> CLOSE CV 03.39.90,93.73.60.40.52.56.35.36,37. 

I 53.70,74,04,06, 17. 19.21,23.25,27.29.31 


Pooh 


' IS 
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DISTRIBUTION OF CI4ILLCD UOTCR FRON TONK TO AIR MONDLCRS 


1> DCTCRNtNC IF TMC TCMrCPOTURC IN 0 TONK IS LOSS TURN TIC OIR 
TGMTCRnTURC IN TIC BUILDING DY TUGNTV OR MORC DCCRGES F. 

IF TICRC IS SUFFICIENT DIFFCRCNTinL TCMrCROTURC» FROCCGD. 

C) OPEN CV 41»45»4'?.53,57.30,43,47,51»55»63.60.00,^2»93. 

04 f 39 f #^4 » 0 f 50 

3> CHOOSE TRNI7 */nLVES FOR USE OF STORED URTER IN R TRNK. 

IN THE FOLLOUING CHRRT, ONE CRN BETEPNINE THE VRLVES THRT 
IT UOULD BE NECESSRRV TO OrCRRTE IN OPBER TO UTILIZE TIC 
THRT TRNK WHICH UT«S CHOSEN. 


R) 

TRNK 

1 

OPEN 

CV 

10 

A 

SN 

12 

B> 

TRNK 

2 

OPEN 

CV 

14 

A 

SM 

16 

C) 

TRNK 

3 

OPEN 

CV 

10 

A 

20 

D> 

TRNK 

4 

OPEN 

CV 

22 

41 

24 

E) 

TRNK 

5 

OPEN 

CV 

26 

A 

SX 

20 

F> 

TRNK 

6 

OPEN 

CV 

30 

A 

32 


•4> CHOOSE RIR HRNDLER VRLVES THRT RRE TO BE OPERRTED. THIS 

IS BONE DY CHECKING ON THE PRGE TITLED “R!R HRNDLER CONTROL 
DIRECTIONS". THE RCTURL BRNKS CRN BE FOUND BY USING THE 
SECTION TITLED "BRNKS <PREHERT NODE)i". 

5) RFTER RLL VRLVE SETTINGS HRVE BEEN RCCONPLISHED* PUNPS 
3R RND 3D CRN BE RCTIVRTED. 

G> UHEN THE TRNK HRS BEEN EKHRUSTED. DR THE PLRNT HRS BECONE 
COOL ENOUGH* TURN OFF PUNP 3R RND 3B* VRLVE TO R NEU TRNK 
OR CLOSE DISTRIBUTION VRLVES RS THE CRSE NRY BE. 


D 


V 
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rRQCEDURE TOR tiAHunt orcRnTi 


□N OF nuxiLinuv cooling 


11 -4 00 

. 


1> OrCN CV 12, lie. :i4» 109. 111. 106 

2) TURN ON rUHP 10 OND FUNP 13. 

3) TURN ON OUXILIORY UOTCR HGOTGR 

4> UMGN T55 ONO T50- ORG 30TU GRGOTGR TMON 160 Fl 
0> OPGN CV 30.09.95.06.05.101.102 
3) SGLGCT OIR HON3LGR VOLVGS TO 3G OPGNGD FRON 
TIC POGG TITLG3 OXR MONDLGR CONTROL 31RGCTI0NS 
OND TIC PORTICULOR 30NK OR 30NKS THOT ORG TO 
3G USG3 FRON TIC SONKS <ICOT ING NODG> I ORGO ‘ 

OF TIC POGG. 

C) TURN ON PUNP 5 

5> UlCN T55 ON3 T56 ORG 30TH GRGOTGR THON 165 F. TURN 
ON ORKLO 1 ONO OPKLO 2. 


NOTGt PGRNONGNT 1RRGP0R03LC DONOGG WILL OCCUR IF 
TIC CHILLGRS ORG RUN OT LOUGR THON 160 F 
HOT UOTGR INLGT TGNPGROTURGS. 

THI3 DONNOGG UILL 3G C0U3G0 XNNGBXOTCLY 
3GCOU3G OF TIC NOTURC OF TIC GQUXPNGNT. 

TIC OPGROTOR SHOULD KGGP THIS XN NXN3 UlCN 
OPGROTXNG THXSGOUXPHGNT!:::::::!! 

t * • . 

(O UlCN COOLING IS NO LONGGR NGCDCDl I 

0) TURN OFF ORKLOS • 

3> UOXT 2 MXNUTGS (XNPORTONT) 

C) TURN OFF OUl^XLORY UOTGR HGOTGR 

0> TURN OFF PUNPS 10 OND 13. 

G) CLOSG CV 12.116.114.109.111.106 

F> TURN OFF PUNP 5 

CLOSG CV 101.102.00.09.95.06.05. OND OLL OXR HON3LGR 
VOLVGS. <IG. THOSG OF TIC 200 SGRXGS) 
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MAINTENANCE BULLETIN FOR RKL DESIGNED SOLAR COLLECTING SUB-ARRAY 


1. Twice yearly at the time of changeover from water to propolene 
glycol or from propolene* glycol to water in the early spring 
or late fall the one horse power one rpm, double reduction 
gear motor should be checked for lubricant level, 

2. Twice a year the oil cups on the top of the bearing at 
either end of the sub-array shaft should be checked for 
grease capacity. 

3. The safety relcif valves located on the collector discharge 
header should be checked for pressure setting and ease of 
operation and tight sealing at least twice a year. 

4. Check all tie-down bolts on each leg of the A-frame support 
once a year for tightness of the hold-down clamps. 

5. Check the drive chain from the gear motor drive to the shaft 
for lubrication twice a year. It should be lubricated with 

a heavy molly- type sprayon lubricant. 
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6. Check all ho 5 c connections for possible leakage and 
deterioration at least once a week. 

7. Check and repair insulation of the two inch diameter 
hose fror» each header to each collector loop for 
fraying and cutting, and repair once every fall. 

8. Check the keyway on the drive motor shaft and the 
spurgear lockset every four months for tightness. 

9. Clean collector glass twice a year during switch over 
from heating to cooling and cooling to heating. 


\9 




Typical OpTition Hodts 


Heating Saason 
Pre Heat Mode 

Solar Collection to Storage 
Storage to Plant Air Handling Units 
Auxiliary to Storage 
Cooling Season 

Solar Collection to Hot Storage 

Hot Storage to Chillers 

Chillers to Storage 

Chillers to Plant Air Handling Units 

Hot Auxiliary to Chillers 

Solar Collection to Chillers 


Flow Dia. Plate # 
1 
2 

3 

4 

2 

5 

. 6 

7 

8 
9 
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Plant 

Site Plot Plan 

. 75-230 1 

Plate # 

1 

Plant 

Site Topo & Drainage Plan 

75-230 1-A 

Plate # 

2 

Plant 

Floor Plan 

75-230 2 

Plate # 

3 

Plant 

Elevation 

75-230 3 

Plate # 

4 

Plant 

Foundation Plan 

75-230 4 

Plate # 

5 

Plant 

Roof Framing Plan 

75-230 5 

Plate # 

6 

Plant 

Office Area Layout 

75-230 6 

Plate # 

7 

Plant 

Sections 

75-230 7 

Plate # 

8 

Solar 

Storage Tank Assembly 

DN- 10010 

Plate # 

9 

Solar Storage Tank (10,000 Gal.) 

D- 10006 

Plate # 

10 

Solar Storage Tank (5,000 6a.) 

C- 10005 

Plate # 

11 

Solar Typ. Pump Arrangement 

DN- 100097 

Plate 1 

12 

Solar Typ. "S6" on/off Valve Arrangement 

BN- 10026 

Plate § 

13 

Solar 

Array Section 

L-A-HW-AC-140 

Plate # 

14 

Solar Sub-Array Assembly 

S-H-03-15-7 

Plate # 

15 

Solar 

Mech. Room Isometric 

E 51002 E 

Plate # 

16 

Solar 

Mech. Room Top View 

EN lOOOO c 

Plate # 

17 

Solar 

Mech. Room (Section A-A) 

EN 10011 C 

Plate # 

18 

Solar 

Mech. Room (section C-C) 

DN-10003-B 

Plate # 

19 

Solar 

Mech. Room (Section B-B) 

EN-10006-C 

Plate 1 

20 

Solar 

Mech. Room (Section D-D) 

CN-10013-B 

Plate 

21 

Solar 

Mech. Room (Section E-E) 

CN-10009-A 

Plate # 

22 

Solar 

Mech. Room (Section F-F) 

CN-10008-B 

Plate # 

23 

Solar 

Mech. Room (Section G-G) 

DN-10007-A 

Plate # 

24 

Solar 

Mech. Room (Section H-H) 

DN-10004-A 

Plate # 

25 

Solar 

Mech. Room (Section J-J) 

CN- 10002 

Plate # 

26 

Plant 

Electrical Service Plan 

DN- 100099 

Plate # 

27 

Plant 

Electrical Service Entrance Plan 

DN- 100098 

Plate # 

28 



List of AS BUILT Drawings (cont’d). 


Plant 

Electrical Layout Plan 

E-1 

Plate 

P29 

Plant 

& Berm Electrical Layout Plan 

E-2 

Plate 

#30 

Solar 

Plant Piping & AHV Plan 

EN-10012 

Plate 

#31 

Solar 

Collection Piping Loop Plan 

EN-10005 

Plate 

#32 

Solar 

Dia. 

Loop Pre Heating Computer Floor 

DN-10032 

Plate 

#33 

H!'Z -Tanks To Air Handlers 

DN-10033 

Plate 

#34 

Solar 

Computer Block Dia. 

BN-1003A 

Plate 

#35 

Solar 

Computer Input/Output Table 

DN-10045 

Plate 

#36 

Piping Schematic 

DN-10016 

Plate 

#37 
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, SUN POWERED A« CONDITIONING 
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SOLAR COLLECTORS 







P.QBOX1004 • NEW HAVEN. OONNECmCUT0660e • (203)934^301 


mCL Controls* Xnoosporstsd 
Construction Division 
Hsinssport Zndustrisl Fork 
Hsinssport* NJ 06036 


Dmaeription of Project t 


Bid PropoMi s Spaeifiemtion Datma lurch 1* 1977 


6*604.5 ft^ (sffsctivs) 


No, of Collactorat 


Dimanaiona of Collactor Panel t 


Typa - fiat Plata Nstar Coolad 
Length - 7'0" 

Width - 2* ~ 11 ^/2 - 
Thickneaa - 4" 

Weight of Single Claaa Collector - 110 Iba. dry, 114 Iba, wet, 
or 5.50 Iba./aq.ft . 

Weight of Double Claaa Collector - 134 Iba. dry, 12$ Iba , wet, 
or 6.63 Iba./ag.ft . 

Net Claaa Area Per Panel( Aperture ) - 1$.B$ ag.ft. 

Nat Abaorber Area Per Panel - 18.50 sg.ft. 

Ratio of Uaable Abaorber Area to Total Surface Covered - 0,89 


138 Iba, wet, 


Abaorber t 


Type of Metal for Abaorber Surface - Copper Sheet: 0.01 thick 

Surface - Selective Black manufactured by Enthone, Inc . 

Abaorptivity - Minimum of .87/. 92 

Emiasivity - Ma ximum of .07/, 35 

Maximum Allowable Temperature • Over AOQPf 

Copper Tubea - j/4** (0,375 O.D,) Type "L" Copper 

Tuba Spacing - 4^*0. C» 


lOl — 


Tub* Pstturn - Grid frticul to Manifold 
Msni/oid - i- f 1.125 O.D.) Typ* -M- Copor 
Tub* Conn*ction* to 8h**t • Soft Sold*r 
Tub* Con 0 t*ction» to Msnifold - 
Connoetion to Sutornal Piping * I" Momin*! a 


Colluetor *ld*at Supply Lot^r Ripht >ind Lttft - Moturn 


Upp*r Ri g ht and Loft 

Ttmrmal laolstion - Complot* iBolotJon B*t»m*n Abtorbor 
*nd Aggombly 


SrponMion/Contrsetion t 

Ab*orb*r Tub*/Sh**t h*» ttori*ont*2 Mov*m*nt Tol 


Plua or ttinuB */4" *t M**d*r Supply and P*tum i 


7. claaa Covrt 


Optical Propartiaa of Covat - 97% Solar Tranamittanc* 
Thieknoaa - Vl6** Singl* Claaa, Doubl* Claaa 

Typ* - Tampmrad, Soda Lima, Watar Uhit a ( ulth Alum Spaeor 
and Molaturo/Ultra Violat Protective Seal a Deaaicatad in 


Doubl* Claaa Unit) 

Sdqea - Swipad 

Air Space Between Double Claaa Layera - ^/2" 


Caakating Hatarialt 


j4St • 


Neoprene Casket Continuoua at All Sid** 


Znaulatiou Data: 

Material - Piberglaaa Over Foil faced Urethane 
Thicknesa - 1" Foil Faced Urethane and I" Piberglaaa 
Thormal Propertiea - R^IO 
Density - 1.2 Iba./ft.^ for Fiberglass 


Collector Frame: 

Sides - Extruded Aluminum : Finish - mill 
Bottom - Aluminum Sheet 0,05 Thickness 
Class Lock - Extruded Aluminv^' Finish - mtl>. 
Connectors - Stainless Steel aud Aluminum 
Corners - Mitered and Sealed 


Hydraulic Data: 

Material in Contact with Circulating Fluid • Copper 

Recommended Flow Rate - 1.75 gph /sq.ft. ;r ^ C. r' d/vi / r 

Absorber Plate or 0.54 gpm per Collector * » & ^ ^ 

Flow Resistance - Negligible at Above Rate 

Methods of Anchoring: 

Attachment -.jco yway in side of collector along perimeter of frame to 
accept " U" clips wit h holes tor bolt mounting to roof or fraam. Optional 
1 i/4: mounting leg integral with top and boltom of frame, a holes pro^iVe. 
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SmworlM, ■ptclaMstt In aolnr 
tn«r()r •qnlpm^nt and aya* 
tana, in a dlrlalon of Bntliona, 
Ine^ a laadinc auppliar In tha 
plating and natal finlahing In* 
dnatry. Enthona la a aubaldl* 
ary of A8ARCO Incorporatad, 
ona of tka world'a largaat 
analtara and raflnara of non* 
farrons natab. Togathar, thay 
conblna tkair klotorical load* 
arakip In davaloplng quality 
produeta for tka oolar anargy 
Indnatry. 

Pounded in 197S, Sunworka ia 
one of th« firat companira in the 
United Statea to be excluaively de- 
voted to aolar equipment deaivn 
and production. Through a joint 
buaineaa venture with Enthune. 
Incorporated, a aubaidiary of 
ASARCO, Sunworka haa eaub- 
liahed modern facilitiea in Connec- 
ticut and New Jeraey to provide 
manufacturing, rerearch, engi- 
neering, and technical aervire for 

*rnt#nia fending 


aolar equipment. Sunworka ia alao 
able to aupply experienced, techni- 
cally oriented peraonnel to aaaiat 
you with coat-reducing recom- 
mendationa for your apecific 
aolar project. 

SfflCSS!? 

ROdUCtS 

Sunworka manufacturea both 
liquid cooled and air cooled flat 
plate aolar collectora*. and pack- 
aged aolar domeatic water heatera* 
auitable for both new and retrofit 
inatallationa. 

The Sunworka fiat-plate collec- 
tor module, called the Sottctor** 
aolar energy collector (Patenta 
Pending), haa been developed for 
aolar ayatema that require high 
thermal efficiency, long-term per- 
formance, and minimum inatalled 
coat per BTU delivered. The high 
efficiency of the Solecfor* aolar 
energ)’ collector ia due in part to 
the excluaive Enthone aelective 
aurface on the abaorber. Thia coat- 
ing aaaurva high abaorption of the 

**Trnd#mnrh n# Cntkonn. Ing 


aun'a radiation and low emittance 
of thermal radiation. The Soketor 
aolar energy collector can be in- 
corporated with good efficiency 
into ayatema that utiliie heat up 
to 240*F. It can be uaed for do- 
meatic water heating, apace heat- 
ing, apace cooling, pool heating, 
laundry drying, crop drying, pa- 
per drying, anow melting, low 
temperature ateam production, 
proceaa heat, and diatillation. 

The Sunworka packaged aolar 
domeatic water heating ayatema, 
SoUetor Paka, are available from 
Sunworka repreaentativea in vari- 
oua ayatem configurationa that 
Can be connected to new or exiat- 
ing domeatic water heating aya- 
tema. The baaic Solfetor Pak in- 
cludea two .*)' x T liquid cooled 
Solretor» at>lar energy collectora, 
atorage veaael, circulator, control 
logic, aenaora, fittinga and valvea 
unique to the ayatem. inatallation 
diagrama and inatructiona. See 
your Sunworka repreaenlative for 
ayatem aelection and aizing. 


Conning 

Services 

Syatem Deaign . Becauae of the 
high initial coat of aolar heating 
and cooling ayatema, equipment 
muat be carefully aized to the re- 
quirementa of each application 
baaed upon aolar inaolation, en- 
vironmental conditiona, energy re- 
quirementa and economica. 

The aize and the calculated per- 
formance of the Sunworka pack- 
aged domeatic water heater can be 
eiv>;!y determined by local repre- 
.aentatives. A Hat of Sunworks 
repreaentativea ia available on re- 
queat from Sunworka or by call- 
ing Sweet'a Catalog toll-free Buy- 
line Number (800 ) 265-6880. 

Application of aolar energy col- 
lectora to apace heating or air 
conditioning in buildinga nor- 
mally requirea a ayatem designed 
by a qualified mechanical engi- 
neer who ia licensed to practice in 
the liK'ality of the building. Sun- 
worka architectural and engineer- 
ing ataff, through the local Sun- 
worka representative, ia available 
to provide consulting services to 
qualified architects, engineers, 
and contractors involved in solar 
ayatem deaign. 



CXAMPI.R To ralruUtc thi> installed mat per million RTl^'t ptr 
month of a Riven rollertnr the following procedure may b« used. The 
curvet plotted in Figure I are bated u(Kin the monthly averoK* per- 
formance of the Siinwork .Vo/refor * tolar energy collector under 
conditions of 16 mph wind, during March, at a latitude of 40* N and 
a tilt of latitude plus 1.1* (optimum for space heating) For an 
avenge temperature rite of imi'F above the outside ambient, the 
yo/cefor tolar energy collector can deliver 720 DTU x 'F, ft - per day 
under averagt cloud cover conditions iki ~ 63) for March. (Kt 

averaged for lat 40*). I'ting an F> “ .VO (forced circulation, tingle 

S lated liquid), the collector can deliver 048 RTL' ft- per day x ,']| 
ay/montti ■ 20.088 HTl’ ft'-’ per month. One million BTl”t per 
month divided by 20,088 • 49.78 ft- of SoUctor tolar energy col- 
lector required. For a collector cost of fit per square fixit of usable 
absorber area plus SI per square foot for inatallation, the cost per 
million BTU’s in March is 1597 37. 

(for double glared liquid Snlfftor, F •• 93) 

(for air cooled .^o/cctor. F •• 8.M •/».» 



Cwnputor Ar»lyM> . Sunworks 
has dev«lop<>d comput«r profranu 
for detcriimiiiig th« ptrfornunc* 
of th« S tiectttr aolar rnorfy rolloc- 
tor. llour-by-hour computor anal- 
jTMS art availabit to computa par* 
formanca for diffarant locatitiaa 
and different tilta. orlantationa 
and row tpacinpn (Saa Figura 1.). 
Sunworkt it abla to read moat 
N.O.A.A. weathar data tapaa; rut* 
tomar fumiahaa tapa. A faa ia 
charged for conaulting and eom- 
puter aervicaa. 

Sunworkfi publisher and peri- 
odically updates several technical 
booklet coverinir the design of 
solar iystems for buildings. A ba- 
sic information pamphlet. Solar 
Energy Q*s and A*s. and a com- 
plete publication list are available 
v^ithoiit charge Please include a 
stamped, self addressed envelope. 
Tiirrent Sunworks publications 
that are avnilsbie include: 


01 

De.sijcn I’riterla for 
Solar Heated 




Buildings 

$10.00 

0.1 

Adapting Design 
to Climate 

$ 

.76 

04 

Alternate Energy 
Sources 

1 

.76 


(PUstt add I 50 nisihnff fhsrse 
Conn^tirut residents sdd 7^r ssles tsx.) 

Features of the 
Solector Solar 
Energy CoHsetor 

1 Avail abi lity in Variout 
Mod«»l* The Solertor tolar energy 
roTSf^txr Id available in variout 
mtKielt, sizes and finith colors 
that make it eaty to incorporate 
in contemporary detign, tradi* 
tional stylet, and in retrofitting 
tolar heating on existing build* 
ingt. Sioteetor tolar energy col* 
Itctoi j are available in two lengths 
'o accommodate various architec- 
tural constraints. Both liquid-type 
and air-type models are compat- 
ibly diniennioned ard detailed to 
that they can bo ’ .-(ed side-by-side 
on the tame building. 

If the collectors are to be 
placed m a corrosive atmosphere, 
or if other than an aluminum mill 
finith is desired on the frame, 
anodi/ed finishes can be specified 
at addi^io.i.'il cost. If breakage of 


the glass cover ia a concern, such 
as from vandalism, the purchaeer 
can cover the col lectors with a 
lajrer of >s in. hardware cloth 
after they have been inetalled. or 
Sunworks will aubetitute rigid 
plastic sheets at buyer’s coat and 
risk. 

2. High Unit Efficiency . The 
absorber of the \^oleetnr solar en- 
ergy collector ia coated with the 
EnthonS'S aelective surface, an 
essential ingredient in a high per- 
formance collector. 'The low emis- 
aivity of the coating permits uee 
of one cover sheet in areas that 
would otherwise require two cover 
sheets over non-selectively black- 
ened absorber plates. The glass 
cover sheet has extremely high 
solar transmittance. 'The annual 
thermal efficiency of a Suivivonu 
SoUetor solar energy collector 
with a single-glau-cover ia be- 
tween 25'’! and 50^1 higher than 
a non-selective double-glaaa-cover 
collector with a low tranamiasivity 
glazing and a flat black absorber. 


The reasons for thie dlffecMMe 
are first, the lower reflective 
losses at hifher solnr inddenes 
angles with one inet— d of two 
glass covers: eecond, high trnan* 
mittance fiating (no iron con- 
tent), further reduces roflactive 
losses at high solar incidence 
angles over low tranemisaivitjr 
glasinge (with iron content): 
third, the high heat retention 
properties of the eelective eurface. 
The annual thermal efficiency of 
a single-glaae-eover Sot$etor solar 
energy collector is superior to 
many collectors with two glase 
covert and a somewhat lelectivt 
surface at temperature differ- 
encee between abeorber and am- 
bient below 100* F. 

Becauae of this combinatfon of 
design features, the SoUetor solar 
energy collector is the most effi- 
cient collector available for mo- 
dium temperature applications at 
comparable cost. This advantage 
alone it critically important in in- 
tegrating solar colle^rr as part 



T«it rondurtH by D.irrt Sunthin. Expo.ur* Test, Inc., PhAvnix, Arts. Marck 

(rftw daU availabla upon rtquttl) 

Tho initmntaneoua (slopo-inUrcopt method) thermal efficiency (i\) 
teat ia conducted hy maintainirf constant maaa flow and varying the 
inlet temperature. The parameter uicd to plot along the abciaaa ia 
the average plate temp<*rature minua the ambient temperature divided 
hy the isolation falling on the aperture of the collect >r. The plot 
(curve) representing moat collectors ia not linear as auggeated hy 
the basic slope intercept method. Because the heat loaa coefficient ia 
temperature dependent, increasing with plate temperatura. heat ia 
lost to the ambient from the plate as a function of the difference in 
the fourth power of the absolute temperature. A higher or 2nd order 
polynomial is needed to plot a curve to fit the data. Thia plotting 
method has been employed in the above curves. The above curves 
(figure 2) have been generated in accordance to D8CT aptc. 
(76-SE2 2I. This method generally meets or exceeds the procedure 
outlined ^^BSIR 74 635. 




R#tro fit. 171 Sunworki liquid rnharM*»d by rtnrrort for 

rommrmai ofi?'*# buildinf. Stamford. CT 


Dvvalopar Huild#r 
M^Kanual Knirin«#n 

Solar 

rrt»*»rt Toordinator 


Lull - Sotira Tartnarahip 
J () Hrtt 4 Attoriataa 
Wormtar Sciartifir C*orp«»ratu»n 
<*nppar Pavalopmant Aiauciatat 


of the buildinK dmiirn both in 
terniA of nyntem capability and 
total installed coHt. lieM efficient 
collectors require larirer collector 
areas and larRer sup|M»rting roofs 
or structures, with resulting 
higher installation costs 

A similar pnn’edure such is 
Figure (1) can he used to com- 
pare the cost effectiveness of other 
collectors (’ollecttir performance: 
figures should be based upon simi- 
lar conditions such as ^liose as- 
sumed m the example Installation 
coH» estimates sho uld be adjusted 


to reflect different mounting pro- 
cedures. piping connections, etc. 

Traditionally, collectors have 
bi‘en compared simply on ^ cost 
per stpiare f<M>t basis When there 
was little differ^ rnc between 
available coP ctors. this was a 
valid t).'i<^ts for comparison. But 
now with the availability of high- 
-performance collectors with long 
term reliability and durability^ 
such as the Sun works Sotector 
stilar energy collector, a different 
tiasis for cost comparison should 
be us4*d It makes little sense to 


DAY LONC; THERMAI. FERFORMA.NrE 




i / 


G «|*d 

«••• *< I**! % |« 







t Doubt* G'«i*d Collvt (ur 

ww- w 





4. %i ••• 

w * 

, “ » 

• •n- ^ ^ 

4» ■ - ' 

r ♦ ♦ e 


■Ttr 


Ktr.rRE 1 

Tent conducted by Desert Sunshine Exposure Teste. Im . Phoenix. 
Artiona Miy June ll#7S <ra«r data available upon request i — All 
day thermal |>erfom»ante is ilrtermined by romputina the efficienty 
(r\l aa a function of time isol:*r day) while maintaining the mass 
n«>w ra»e and inlet temperature at constant \alues The all day 
efficiency lr\ ) la found by inteKratinir the tur\e to «d»ta»n heat 
removed by the transfer metlia from ihe t4>Uil :iolutii>n rsneived 
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comparg two collgctors simply on 
a cost par squart foot basis whan 
collsctor ‘‘A*’ may dglivcr 25% 
mors hsct par month than cob 
lector **R**. Further, it makaa no 
sense to buy a low coat collector 
that has s short Ufa expactancy, 
when the collector may fail bafora 
it can pay for itaalf in fual sav- 
ings. In essenca. a buyer/ spacifier 
of solar collectors should b9 look- 
ing for equipment that delivers 
the maximum amount of heat per 
unit area, per dollar coat and ex- 
hibits long term reliability and 
durability. All objectives should 
be sought insure the lowest 
life cycle co .. 

3. jr^ive Year (suarsntee . The 
mojit (tumble materials sre used 
throi ghout the SoUctor solar en- 
c^gy collector Tnder normal con- 
dPions. it may be expected to last 
well over 25 years. Even in no- 
flow conditions, the collector can 
withstand temperatures up to 
400 F without material or opti- 
cal degradation. In the lii|uid col- 
lector. the copper tutie to sheet 
(Connection \n oven .soldered over 
the entire length. All of the mate- 
rials u.sed in the Sf^lrctor s<»lar 
energy collector can l>e specified 
to meet the requirement."! of Hass 
A fire zones. The standard 
Solrctor solar energy collector 
(‘over sheet is tempered glass, 
which is three to four times 
.stronger than annealed gla.ss of 
the same thicknes.s It can with- 
.stand wind load.s up to 140 mph. 
Kdg(‘s of the glas.s are swi|H»d to 
further reduce the like’.ih<M<i r»f 
breakage. 

Factory as.sembly of the 
>\i/#rfor solar energy collector 
assures an integrally joined unit 
that is soldered and brazt^i. pres- 
sure tested to 250 psi, cleaned, 
sealed and packaged as a cnniplete 
module under rigid quality control 
standards. As a result, the Sun- 
works (*ollect*)r hii.s one of the 
most thormjgh guarantees of any 
collector available. 

The Soltrtnr solar energy col- 
lect(»r carries a 5-year materials 
and workmanship guarantee 
(with the exception of cover glass 
breakage) The copper tubing in- 
side the liquid collector is guaran- 
teed against leaks for 5 years for 
most uses and transfer fluids. 
The .selective surface is guaran- 
teed to retain a minimum 80'1 



<»r ovt*r. of initial optica^ effi- 
i*U‘fu*\ for 5 yi*arn A copy of the 
entirr MUtement and 

loiulitions Ik available from y«»ur 
Sun\% **rk> repreAeiilative. 

I Ka ny luHtallation . Much 
lentlnlnla^ lurn K*ven to prob- 
\vrt)> nf weather tiKhtneaa, con- 
(len>at utn lontrol, expannion, 
fla^hiiiK'. durability, and iniitalla- 
tion ea>t‘ under actual conat ruc- 
tion o»nditiorif( In add un Sun- 
works oiIie« t4»rs have biH^n under 
continual field teatiny for over S 
years I'ht benefits of thia ex- 
INTieru r have Um n incorporated 
into the desiyn of the SolfCtor 
s<»lai eiieryy collector. 

riie collector ia liirht in woifrht 
anti ean Ih easily handled by two 
men t>n the litjuid ctxiled Sohetor 
a ctmtimnuis rnmintinK flange ia 
integral with the frame acroaa the 
tt»p and U»ttt)Ri of the collector to 
fat liitate installatitm. On the air 
etioled Sith rtor preformed 
dips join the keywaya of adjoin- 
m^r St>ltcfuts as well aa providinK 
a tie dttwn |Hiint for mounting, 
rhe extrusitui fttmiing the frame 
IS a structural ctmiptment which 
enables the collector U) bt» anchored 
at Uith ends without further need 
tt» reinforce the ui.it tti resist wind 
load.H. Ntdecfor siilar enerio' collec- 
tttrs are sized slightly smaller 
than the maximum dimensions 
given tti eliminate the chance of 
pri>gres.sive error in long rt>ws. A 
key way on the sides of the frame 
IS provided to permit accurate 
alignment and interlocking of 
nuHiules side-by-side where de- 
sired. A snaji in flashing reglet 
around the entire edjje of the col- 
lector |H‘rmits easy flashing for 
any ru»f or wall condition. Mani- 
folds inside the liquid rollector are 
pitcheil for rapid draining and 
elimination of air pockets upon 
filling A weeping feature on all 
models allows the naturally in- 
duced condensatitm to drain from 
the collector The absorber plate 
IS free floating on a bed of insula- 
tion to allt»w for thermal expan- 
sion and contraction. This free 
floating absorlier and its connec- 
tions to e.xternal piping are ther- 
mally isolated from the rest of the 
collev'tor. 

All of these features unique to 
the SoUctor st>lar energy collector 
(H'rmit an efficient and reliable 
installation with low labor cuat. 



^ Servicing . Little, if 

any. siTvicing should^ required; 
but in the event that il is, the 
glass cover may be removed or 
replaced on the collector without 
disturbing the collector unit in- 
stallation or flashing. In addition, 
each Sohrtnr solar energ>* collec- 
ti»r nuKlule can lie easily removed 
inde|x ndent of adjacent module.^. 

6. Testing. Sunworks has in- 
corporated in all of it t product de- 
velopment and technical support 
comprehensive in-house and inde- 
pendent third-party testing pro- 
grams. Sunworks has consistently 
lead th: soiar industry in promot- 
ing and contributing to the devel- 
opment of testing standards as 
well as publicly providing results 
of independent thermal perform- 
ance and reliability ^durability 
testing. In a continuing effort to 
improve and document the ther- 
mal performance and durability' 
reliability of the Sunworks Solar 
pnxiuct line an ongoing testing 
program has become the founda- 
tion of Sunworks* research effort. 
The test data published in this bul- 
letin as well as the most current 
data generated from the Sunworks 
te.sting program is available fmm 
your Sunworks represimtative. 


7. Piping Adaptability. The S' 
X 7' liquM Soirrior, tolar energy 
collector (aee page 6), ia now also 
available with internal manifold- 
ing and aide connectiona. Thia new 
piping acheme allowa many 
Sf^fctors to be coupled in parallel 
before returning to the main sup- 
ply or return branch ; resulting in 
leas field connectiona and lest pip- 
ing acceaaoriea while still retain- 
ing a high installed net to groa.s 
ratio (approx. 88% ). Thia new 
Sotrefor configuration responds to 
the spetdfic design requirements 
of commercial /institutional solar 
collector arrays, maximizing the 
amount of collectors able to be 
placed on to the structure while 
mi imizing the installed coat. The 
op^ ) and thermal properties as 
v.t ;s the physical design feu- 
lurw.s of this new So/rrtor, paral- 
lels those of the standard liquid 
cooled SoUctor with the exception 
of the collector to collector connec- 
tions. 

Sunsol60 

Sunsol 60 is a non-tor c, non- 
flammable heat transfer media for 
liquid C4N)led solr.r collectors. It 
contains special corrosion inhib- 
itors that will protect the life of 
copper and steel components 
w ithin solar heating systems. Sun- 
sol 60 contains a certified non- 
toxic dye for easy identification of 
leak.H that may occur in the system. 

Sunso) 60 can be used as is, un- 
diluted In its undiluted state it 
will resist freezing to tempera- 
tures of “65 Fahrenheit. In 
areas where the most severe win- 
ter lem|)eratures are higher. Sun- 
sol 60 may be diluted with water. 
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fND SECTION 

UQVW SOLECTOR* 

(•fCtMul biimd moi tlMim) 


Technical Data on Solector* Solar Energy CollectorH 
(liquid-ctH>led and air-cooled)* 

Cover: single glazink^ ; no iron content. in. tempered, edges 
swiped; double glazing ; fio iron content, 2-* h in. tempered, 
edges swi|>e(l. sealed unit, total solar transmissivity of, 
single glazing *= 92 '* — double glazing = 85'#. 

Absorber container: sides, aluminum extrusion; rear, 
aluminum sheet 0.05 in. thickness, pop rivet in place 

Air space between cover and absorber: approximately 
•T I to 1 in. 


DETAILS 


mATMCMVAlit 



Gasketing material : neoprene gasket 
Wcatthcrproofintf ; thin moduk can bt placed 
out in the weather without need for 
further weatherprnofinir 
Finish on aluminum aiden of container: 
atandard mill finish. Anodized clear or 
black fininh available at extra coat 
DimensionH of aurfare-mounted module 
-outwide dimenaiona overall: 86*^ in. 
wide X 84 in. lonit x 4 in. thick (add 1>', 
in. each end for continuous mounting 
bracket liquid Soleetor only) 

-effective absorber area ■ 18.68 ft- 
- ratio of usable absorber area to total 
aurfaice covered : 0.902 
-glass area : 18.96 ft* 

Soirctor solar energy collectors can be 
mounted end-to-end for series flow or 
side-by-side fo- parallel flow. It is recom- 
mended that no more than 3 collectors be 
connected m series. The Soketor solar 
energy collector modules for both liquid 
and air are identical in size, 3 ft. wide and 
4 in. thick and are available in two lengths, 
6'4'' long or TO" long. 

Liquid Data 

Selector Solar Energy Collcctora 
Absorber : 

—copper sheet : 0.010 in. thick (7 oz.) 
-selective black : minimum absorptivity 
.87/. 92 maximum emissivity .07/ .35 
manufactured by Enthone Inc., 
guarant«.ed durable to 400 “F. 

-copi>er tidies: I/4 in. ID (0.375 in. OD) 
L-type 

-tulM spacing : 6 in. on center 
-tube pattern : grid 
-bond between tube and sheet: high 
temperature solder 
-manifolds: 1 in. ID (1.125 in. OD) 

M-type copper 

—tube connections to manifold : 
brazing alloy 

-connection to external piping: 1 in. ID 
(1.125 in. OD) K-type copper, extending 
1 * H in. beyond collector ends ; supply, top 
right; return, bottom left (when viewed 
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from irlazinK aide. See paire 5, «7 for 
internal manifolding So/rrtor). 
-manifold/ tubea preaaure-teat^ to 
16 atm; 126 psiff working preaaure 
Inaulatinn behind abaorber: 2>^ in. thick 
fiberKlaaa, 1.6 lb/ ft-* dcnaity, R « 10.0 
Method of anrhorinR ; contimioua mounting 
bracket at each end of frame for anchor- 
ing; four predriiled holea arc provid^ for 
anchor bolt or acrew connectiona; addi- 
tional hnloa may be drilled by inataller 
if required. 

Weight per module: 113.9 pounds, filled: 

111 pounds, empty. Add 27 lbs. for double 
glazed unit. (NOTE: the liquid in 
the collector is equal to ; 0.36 gallons or 
46.4 ounces or 2.90 pounds or 0.06 ft * 
or 80.5 in-"*.) 

|{i*conimended flow rate through collector: 
14.7»/ft-/hr ( 55gpm) per collector 
(.single glazed Fr * .90, double glazed 
Ff = .9.'!) (flow re.si.Htance at this 
rate is negligible. See figure 4). 

('ollector C(M)lant : coolant should be Sunaol 60 
made by Sunworka. In areas where regular 
tap water is ii.sed as a co< lant, it is 
important that the pH be controlled 
Isdwcen 0.5 and 8. These collectors can be 
u.sed with other coolants but the u.ser 
must contact the manufacturer for 
approval of .specific liquids. 

(See guarantee statement available 
from Sun works representative.H.) 

Air Data 

Soleclor Solar Energy Collectom 
Al)sorlM*r ; 

cofipor .sheet: 0.016 in. thick (12 oz.) 
.selective black: minimum absorptivity 
.87 .92 maximum emiasivity .07/. .35 
manufactured by Enthone, Inc. durable 
to 400 F. 

-air chamber: <h in. high, thermal 
conductive e|H»xy bond to absorljer 
conncition to «'Xtern;il duct: 
pressure se;il neoprene gasket 



filierglass plus 1 in. urethane: R « 10 Method of anchoring: 
prefabricated *U' clip in key way at top and bottom of 
Siflertor bolt through *U’ clip to supporting structure. 
Weight per module: 116 lbs. Add 27 lbs. for double glazing 
Recommended flow rate through collector: .3cfm/ft-’ of 
collector (flow resistance at this rate is negligible. See 
figure 5). 
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SPeClALSTSiNSOLAP ENERGY EQUIPMENT 
P. O. Box 1004 • Ntw Hxvtn. CT 04608 • (203 ) 934.8301 

\Nt>: ^rn ii u \im>ns 

Th« rompItU tcchniral daU for tho Sunworka SoUctar^ loUr rnergy collectoro art* liiUd 
on pAffet 6 8 7 Thr rollrctor also mrrta or racr^ds tha follow inf parformanca tpacifka* 
tioni. Spacificationi unioua to liquid flata-plata collactora ara undarlinad. Tha ipaaifica- 
tiona uniqua to tha air flat-plata aollacton ara in [hrackatt ] 

tii'iirral — Tha rollartor ahall ba datifnad to ahaorb incominir aolar radiation and transfar 

tha ratultinf haat to a nrtulatinf fluid Tha collactor ahall conaiat of rovar 

•haatia). abaorhar plata coatad witli a aalattiva aurfaca, inaulation and andoaura aaaam* 
blad in a marnar to maintain tharmal and machaniral parformanra ovar a minimum 26 ^ 
yrar aarvira lifa Tha rollartor ahall ba ffuarantaad airainat laaka and airainat dairradation 
of tha aalactiva aurfat'a for 6 yaara 

It rm il rf •r»n.in«» Tha inatuntanaoua affiaiannaa of tha collaator ahall ba aartifiad to 
ha aqual or battar than thoaa lyinir on a rur\'a dafinad by tha following aix pointa <with 
Qi^ ■ .T(H)BTr MR ft-, all «{airraaa maaaurad in Kahranhait): 
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Mivhanu al l*i » n m. f — Tha rolla« tt»r unit nuiat withatand o»»nditiona »»f axtandad 
radiation, humidity, rondaanaation, tamp<*rHturaa undar no-flow ronditiona up to 400 F., 
wind loada up to 140 mph. r;iin and anuw Tha colIaiUir unit muat withatand axpanaion 
and rontrat'tion of tha anrloaura and of tha connai'tinir aupply and raturn linaa outaida 
tha collactor IVnatrationa of tha axtruaion for aupply and raturn linas ahall ba iraakatad ao 
aa to pravant air infiltration to tha aollaitor anrloaura All tha matariala uaad in tha rol- 
lartor ahall niaat tha n quiramanta of ('laaa fira zonaa Whara multipla rovar aharta 

ara uaad, tha apa«‘aa brtwran rovara ahall ba riiridly aaparatad and aaalad with IVV’. ppo- 
tartion Tha aba«>rbar plata ahall hava u haaf ramoval affirianry of l»0 at .S6 |Tpm par col- 
lartoi^ uainf_^tar aa tha haat trana|>«>rt fluul l*n»viaion muat .*a muda ftir vanting and 
draininic 4>f_fl»»w paaaaitaa Tha abtorbar ahall hava a *i;rid fl"W |mttarn Tha ab aorbar 
ahaa^ahall ^ rontinuoiialy a«>ldarad to tha tubinir Tha nbaorln'r ahall l»a aalf drai ninx, and 
on fillmir, aa|f vantin^ Tha tubintf within th a ;iaaambla«i rollart> »r a hall b<» praaaura taatad 
1^ tha rminufio lurar up to ‘J.So Iba pai an«l ahall hava a \»orkir uf p raaaura in a xraaa of 
I'Jft pai 

(Tha haat tranafar rora bahind tha abaorbar ahall ha\a a haat ramoval affirianry of 
0 K.S at 00 rfm par rollartor, uainif air aa tha haat tranafar fluul Tha haat tranafar rora 
ahall ba in intimata tnt*rmal r«»ntart with tha aba(»rbar Thr r<>ra ahall l»a rapabla of with- 
atandmif an air praaaura a^iual to ona inch of watar praaaura without niptura ) Tna bark 
inaulation ahall hava an approximata "r” valua aqual to 0 H HTl' HR ft K Tha anrlo- 
aura ahall pn>tart tha aaaambly in normal ahipmant, inatallat mn. and aarvira ronditiona 
I'anatration of aupply and raturn tubiru f (durtinir) thnmich tha rtdlartor ahall \w waathar 
tiirht Tha rovar ahaat(a) ahall ba attat had in a mannar that parmita .sarMrinic of an 
-r * individual ro||ftt«»r modula by ra- 

f mttvmir tha rov«*r ahaat without ra- 
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mttvinir tha rov«*r ahaat without ra- 
movimr tha flaahin^ or tha antira 
modula and without diaaaai mbiinir 
tha antira modula and without dia 
aaaamblinif tha antira array l*m- 
viaion ah(»uld ba ma«la for aaaily 
attarhiniT flaahinif t«» tha rollartor 
SKLKt TIVK SI RKAC E 
Tha Sunworkx xalorti%a xurfara. 
davalopfd by Knthona. Inr . ix a 
non aliH tr«'lytu* 4 on\arxion pnH axx 
yiaidinv' a thin film ovida Knthona 
hax d«\«*lof>fd a f»ropriatary pro- 
« anx in whuh tha tlapth of oxida- 
tion IX prt't i?*aly rontrollad. raxult- 
inkf in a hich xolar abxorbtivity 
h7 !*2 .,1 ,| ;| low tharmal amix- 
'*ivity oT d.'v Sunw)>rkx division, 
Knthona. Im has furthar davalopad 
thix pro« r<«s to axxura tha rali- 
.lOility and durability of this coat 
in>f ovar axtandad pe riods of tima 
undar axtrama anvironmantal rf»n 
ditionx. ThiH salattua roatintf and 
4 oatinir pr«M axs ixonl>’ availabla fnmi 
Sunw'orkx tlivismn, Enthona. Inr. 
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your best choice is 
a glass fiber reinforced pipe system 


lower installation cost 

Every A.O.Smith-Inlar^d piping tyttem 
offers the tremendous advantage of 
lighter weight. Compared to most ma* 
tenais you nfay consider, this trar>s- 
istes into easier and faster installation. 
In these days of ever-increasing labor 
prices, the savings m material Handling 
and installation time offered by glass 
liber reinforced pipe (FRP) must be 
considered a vital part of your pip.ng 
system cost As part of this it «s im- 
perative that a complete selection of 
fittings be available for the pipe you 
choose A O Smith-Inland has fittings 
for every type and sire pipe 

longer service life 

’^he high corrosion resistance of rein- 
forced plastic pipe rnaNes it a logical 
Choice over protected steels, black 
iron, copper and even stainless steel. 
Many years of experience have proven 
that the service life of glass fiber rein- 
forced resin pipe will be greater than 
the traditional material Select the right 
pipe for your application requirements 
and en)Oy the resulting reductron in 
'Maintenance and replacement costs 



light weight and 
full range of sizes 


One of the primary advantages of 
A O. Smith-Inland glass fiber reinforced 
pipe systems is their light weight in 
comparison to metal pipe. This tight 
weight is of greet value in reducing 
manpower end heavy equipment re- 
quired in pipe inetalletions. particularly 
in the larger dierreters. A O. Smith- 
inland pipe systems are available in e 
full range of sizee ranging from V 
through 16 " diameters as star^derd 
product lines, depending upon the pipe 
system chosen. 


•-.hoice of systems 
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choice of 
Joining methods 

A. O. Smith-Inland oflara a cholea of 
provan joining mathoda. Each haa dia- 
tinct advantagaa In a givan application 
and you can salact tha mathod moat 
•ultabla to your installation raqulra- 
manta. 

■aN and Sptgel Thia la tha primary 
mathod uaad for joining A. 0. Smith- 
Inland syatama and la tha raault of 
axtanalva raaaarch and davaiopmant. 
ThIa joint haa baan provan by yaara of 
flald Installation In all typaa of sarvlea. 
In thia ayatam, tha pipa la auppllad 
wHh ona and taparad and tha othar 
and ballad to accapt a tapar. Tha joint 
la sacurad with an adhasiva daaignad 
to complamant tha oparating condl- 
tiona of tha pipa ayatam amp oyad. Tha 
fittinga ara alao manufacturad to ac- 
capt tha taparad and of tha pipa. Tha 
taim can ba raadlly appllad to tha 
pipa in tha flald with a tool apacifically 
mada for tha purpoaa. 

Tha praciaa tapar ayatam insuraa thoaa 
raqulramanta nacaaaary for a strong 
joint . . . uniform adhasiva distrlOutlon. 
tttln bond Una and natural locking ac- 
tion. Tha lattar la of additional banaflt 
In Inatallatlon, as tha locking affact of 
tha tapar maintains tha joint In position 
while tha adhasiva curas, allowing tha 
work to procaad. 
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from A.Q Smith-Inland Inc. 


MOI-TMMD* Th« REOI-THREO lo<nt 
it dMigrtd for rapid aaaambty 
of loop runt of pip*. Each W ianoff* of 
r. 3- or 4- RED THREAD ia tuppiiad 
with ifM REOi'THRED coupiing factory 
inataiiad. 

Tha REDi-THREO coupling* raquira no 
adhativ*. Joint* ar* complatad In *ac- 
ertda without turning tha antir* pip* . . . 
|uat tha threaded collar, ideal for wot 
or cold weather ua*. and for temporary 
or permanent linaa. 

Thraadad Hlgh>Rr*aa<ir* A. O. Smith- 
inland alao manufacture* high praaaura 
ayatam* which ar* joined with an EUE 
•-round thread. Thia ntethod provide* 
rapid inatallation and poaitive make-up 
for long-term performance. ThIa aya- 
tam ia primarily daaignad for oilf'eld 
application* but i* aultable wherever 
oraaaura requiramanta of up to 2000 
pal axiat. 


A.O.Sinith-!r,land pipe .md fittings 
serve a wide variety cf .r-ppllcations 


MO TNMAO plp« and fittings art uaad 
axtanalvaly in patrolaum production, In 
lighl duty chamical aruJ induatrlal ap* 
pMcationa, in watar and air linaa, food 
procataing plants . . . wharavar light 
waight and modarata corrosion rasist* 
ar>ca ara important factors. 

•ILVIR TNMAD, tha nawast A.O. 
Smith-Inland piping systam. offars tha 
sama good rasistanca as RED THREAD 
in light duty chamical sarvica, hard 
brinas. air tinas, ate. Tha ability to 
handia highar tamparaturas makas 
SM VER THREAD idaal for chill and hot 
watar linas in commarcial haating and 
air conditioning. 



TtRf«lv# 3" RED Thread ime* in a 
typical oiif'eid installation Lmes are tied 
directly into header 


GREEN THREAD was exclusively used m this 
complex internal filter grid for the same filter 
system The solution being handled is a dilute 
sulfuric acid 




A RED THREAD installation »n a chemi- 
cal plant handling latex The smooth 
g'ossy Interior sjf’jces resist buiid-up 
jn(j do '^ot contaminate the laiex yvith 
metallic ions a problem in the metallic 
lines previously used 


Unique self-contained water purification unit 
extensively utilizes A O Smith-inland glass 
fiber reinforced *»poxy pipe and fittings 
Preassembled pipmq network and controls 
eliminate h gh field erection costs Units are 
♦requently uSf»d m low temperature and 
corrosive atmospheres 


QRiEN THREAD hat good chomical 
rttittance to tho more aggrcMivo 
chemicals at tamparaturas up to 22S*F. 
It is usad in procaaa piping, condanaata 
return linas. filtering aystams. dilute 
acid lines and other aimilar applica- 
tions. 

ROtV THREAD combines tha beat fea- 
tures of epoxy and polyester retina in 
a vinyl asttr and glaaa fibar combina- 
tion for unusual strangth. flaxibility, and 
resistance to acid, chlorine and biaach. 
Ball and spigot joining, plus a complete 
line of flanged ball and fittings, make 
POLv THREAD s highly versatile piping 
systam. 

A.O Smith-Inland piping systems ara 
finding avar-incraating variatiaa of ap- 
plications because of their light waight, 
strangth. corrosion rasistanca. and 
cost. Our customers include: 

• Pulp and Paper • Induatrlal Plants 
• Powar Plants 


• Pulp and Paper 
Plants 

• Chamical Procata- 
ing Industnat 

• Food and Bavar- 
aga Manufacturara 

• Mining Induttrlat 

• Oilfialdt 

• Refinanat 

• Staal Mills 

• Fartilirar 
Manufacturars 


• Chlorioa-Cauatlc 
Plants 

• Commarcial 

Air Conditioning 

• Municipal 
Aquariums 

• Qatolina Sarvica 
Stations 

• Qas Distribution 
Companiat 

Extansiva GREEN 
THREAD application 
in a coppar mining in- 
stallation GREEN 
THREAD pipa and fit- 
tings in this installa- 
tion handle a 2% to 
5% sulfuric acid solu- 
tion at 1S0* to 200 F 
tamparaturas This in- 
stallation illustrates 
the suitability of rein- 
forced plastics in 
complex piping as- 
sembles 


l 


\ 


This POLV Thread installation m a steel mill 
provides acid waste unloading lines from 
pickling * 30 X 5 Lines handle hydrochloric sul- 
furic arq 5®* chromic acids at continuous 
180 F With surges to 200 F 
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mcxiem research and production facilities 


Ultra mod#rn plant of 103.000 ^ 

tq ^ It davotad axciuaivaiy to tha ^ 
manufactura of glatt fibar rain- 
forcad apoxy and vinyl aatar pipa 
and fittings 

This building complax locatad m 
Littla Rock. Arkansas, includas our 
homa administration and salas oftica 
— plus our own axpartly staffad 
rasaarch dnd davalopmant cantar 






Extentiva tasting conducted on all 
pips production runt assures 
uniform high quality field operation 
This It a hydrostatic mill pressure 
lest in the A O Smith Inland plant, 
and IS )ust one of the many quality 
control tests utilized to insure that 
the products reach the high stan- 
dards that have been established 



Large finished stocks of all types 
and sizes of pipe are maintained on 
the spacious floor area of the Little 
Rock manufacturing facility All are 
available through a wide network 
of A O Smith-Inland distributors. 


Uniform accurate fittings are 
prC'JjCfvl on specially designed 
mo'O'^'g presses You can select 
a complete pipmg system with 
assurance of the easiest and 
fastest installation at the most 
eccr*cm(cai cost — using the 
same material throughout 


Fittings of all types, in every shape and 
size are available for each type of 
A O Smith Inland pipe This is a portion 
of the huge fittings inventory at Little 
Rock All fittings offer the same reliability 
as the pipe — for pressure temperature, 
and chemical resistance 
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A. O. SMITH-INLAND INC. ■■ 

REINFORCED PLASTICS DIVISION i. .... 

^70 0 W a T M STREET / LI T TlE ROTX ARK ANfiAS ^i?£»OR 

area coat. »- >6M 4 0U3 

RED THREACrV3iLVER THRE/^ GREEN THREAD,' 
and TOLYTHREAD^ RTTINGS 

Thit pfw* litt covtrt lh« tittinqt (or utt with RED THREAD*. SILVER THREAD*. GREEN 1HREAD*. and POLY THREAD* 

pi pint. 

of If ndf i/atiai.VStL VER THREAfl i^fittingf cjn b# ut«d vuith tithar RED THREAD or SILVER THREAD and mo%t 2" 
through 6** SILVER THREaTT Tit tings art luitabit for un with nipw dimension GREEN THREAD p'oe AM fittings marked with a (t| 
will he SILVER THREAD instead of GREEN THREAD Do not use any other SILVER THREAD fittmgs on GREEN THREAD pipe 
The GREEN THREAD fittings which are available can be used only wth GREEN THREAD pipe and POl Y THREAD fittings can be 
used only with POLY THREAD pipe Only a limited number of RED THREAD fittings are available and are specified where applicable 
r* and 1 1/2** fittings are available in GREEN TffREAD only. 14** and 16** fittings are available m POLY THREAD only. 


90*arsd 45* ELBOWS - Bell or flanged Ends<i> 

SliVIR THRIAO GHELN THMiAD POLY THREAD 


TEES - Bell or Flariged Ends^' ^ 

SILVER THREAD GREEN THREAD POLY THREAD 


S«te 

BbB 

BtF 

FeP 

$tie 

3B 

2B TP 

1B2P 

3P 

r* 

$ 1000 

$ 20 00 

$ 26 00 

1 

$ 11 00 

$ 22 00 

$ 2700 

$ 32 00 

r 4 * 

11 00 

24 00 

32 00 

r . * 

1400 

25 OC 

33 00 

42 00 

2 • 

12 75t 

7t60t 

39 60T 

2" 

17 60T 

29 ;5t 

43 45t 

53 35t 

3* 

16 25T 

34 TOt 

48 50t 

3 

19 00T 

39 OOT 

54 75t 

67 35t 

4" 

20 lot 

45 00T 

60 00t 

4" 

25 OOt 

50 25 f 

72 50t 

82 75t 

6* 

55 00T 

97 00r 

100 OOt 

6 

7200T 

104 OOt 

116 OOt 

127 OOt 

0 ' 

90 00 

125 00 

150 00 

P 

120 00 

155 00 

175 00 

190 00 

10 

11500 

150 00 

190 00 

10 

1 70 00 

200 iK) 

740 00 

775 00 

12 * 

132 00 

180 (X) 

235 00 

1? * 

210 >0 

250 00 

285 00 

310 00 

14 * 

200 00 

%)Q iW 

400 00 

14 ' 

275 00 

400 00 

575 00 

675 00 

16* 

230 00 

340 00 

450 00 

16 

325 00 

475 00 

625 00 

785 00 


FLANGES and BLIND FLANGES 

SILVER THREAD 

GREEN THREAD - POLY THHf AO 


SLEEVE COUPLINGS. THREADED ADAPTERS 
and GROOVED ADAPTERS ^ : ) 

RED THREAD SILVER THREAD GREEN THREAD - POLY THREAD 


Site 

Flengev 

Blind 

FUitgev 

Stf# 

Sleeve 

Couplings 

* Grooved ertd Threaded Adeptert 

r* 

$ 500 

$ 9 25 

1 * 

$ 295 

$ 4 50 

rv* 

620 

9 50 

rv* 

3 15 

500 

2‘ 

6 80t 

9 OOt 

2- 

150 

5 10 

3 * 

900t 

1 ? 25 f 

3 

5 10 

6 05 

4-‘ 

1? 75f 

M ‘.Of 

4" 

7 10 

10 55 

6 

25 25t 

2 7 iXlt 

6 

1700 

23 10 

8 

J9 00 

41 (X) 

8 * 

28 00 

32 00 

10 

48 00 

t.9 00 

10 

42 40 


12 ‘ 

GO 00 

‘.10 (XI 

12 ' 

57 00 


14 

120 00 

181^ 00 

14 

59 00 


1b 

145 00 

216 00 

16‘* 

66 00 

• 


NIPPLES - Tapered Both Ends 

RED THREAD SILVER THREAD 


Site 

7 
[ 3 

[ 4 

' 6 

r 0 - 

¥ — 
10 

12* 


4" 

SI 21 


I 6 - 

t 


I 


2 TllHl 
2S4 

3 421^11 


SI 

?61 

3 26 

4 Ab 


Dverall Length 
10 * 

s: :j 

3 04 
3 84 
S 61 


• rri#i# f,tt>ngt srp not swsiisbl 0 tn POL Y THPiAD 

NIPPLES - Tapered Both Ends 

GREEN THREAD POLY_THREAO 

Overall Length 


12 ' 

1 2S6 
300 

4 40 

604 

13.00 


24' 


$2400 
41 00 
S4 00 


36" 


%bb 00 
68 00 


• TrademjfV of A (^> I ' joti l-if 

6 l»eil end. f f)«nged 

* G»onved edjptrrt jvjiiji)i»* >0 .>nt • *>» heil « qfoovr 

jnd spigot V tf'n.iie NPT 
‘ ’ Actual ifoqth It 6 • 

ActuJi lenq*’ of Poly n ppn* -t 6 3 C 


Site 

6 ‘ 

r* 

12" 

IS* 

4 

1 

S2 U) 

$2 60 


1 

, 

1 / 

2 25 

2 75 


. _ i 

-»■ • 

2 40 

290 



3 

* 3 10 

’ 3 75 



4 

3 80^**l 

j 4 40 



6 

4 90<'* 

’ 7 50 

] $1250 

$I6 00‘ 

8 



1 7 00 

19 isi 

to 



25 00 

78 00* 

1? 



1 40 00 

49 OO] 

14 



^ 55 00 

6? SO* 

16 



70 00 

80 00 

• n ti^lt 

h NPT 

« f«»mjl»' NPT %pujof ■ 

iTMlr NPT 


U 
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A. O. SMITH-INLAND INC. 

REINFORCED PLASTICS DIVISION 



8 700 W. BOTH STB8 8T / UTTL 8 

Af^ACOOS 001 00B 4010 


ABKANBAB 


RED THREAD,* SILVER THREAD, * GREEN THREAD,* 
and POLY THREAD* FITTINQS 


M'UkTIIIAU . 
•sN or yiowpd Ir 4 *(' * 
•ILVCN THREAD - ORIIN 
THREAD - POLV THREAD 

- A - _lf-_ 

I" S 7300 • 4300 

IH‘* 74 M 4000 

r » 00 03 Mt 

r 40 00 oooot 

r MOO *oooot 

r 11300 iMOOt 

r* IMOO 330 00 

r IMOO 40000 

r*' 77000 MOOO 

I" 3M 00 000 00 

»" 4MOO 000 00 


CROttIt 
MIotFtMiprf 
SILVER THREAD - GREEN 
THREAD - POLV THREAD 


REDUCING SAOOLEt - OaMad S4di 

SItVIR THRiAO - GRt tN THRt A D - POLY THRCAD 

S« 8 i Olltl 9 l tif • 




”i2 00t i2 00t tieoor 
12'oott 1200f_16 00T 

I3 00tt noof 17 00t 

1300 1300 1700 

1300 j 1300 1700 


16 00Tl$22 00t 

17 001 1 23 001 


♦23 001 
?3_00 
32 00^ 
Jiao' 
36 00 
36 00 


$45 00 
45 00 
45 00 

55 00 

56 00 


OONCINTBIC mDUCmS - Ml « MBi6 MMi’ 
M Rf oucm ■UtHINOt 

tILVIR THRIAO - ORIIN THRIAO - lOtV THRIAO 


$ 2300 

9 60 00 

r-aV 

26 00 

62 60 

IV'iV* 

30 001 

76 001 

2"a1H" 

36 001 

92 601 

r«r 

42 001 

116 501 

4'*aX* 

140 001 

185 001 

6'*«4- 

190 00 

270 00 

6"«r* 

260 00 

460 00 

io"«r* 

310 00 

660 00 

12*al0*^ 

60000 

1000 00 

i4**«ir 

600 00 

1200 00 

16**a14*^ 


$ 90 00 

J ooqotfiiooo 

10000 liodd" $15000 _ 1 _ 
10000 13000 150 00 $160 00 


29 3$ 

34 201 
41001 
57 751 
73 00 
105 00 
14000 
155 00 
170 00 


4000 IK 

49461 621 

59161 7 4( 

79 001 12.11 

103 001 22 7! 

146 001 66 01 

190001 700( 

26000 76(1 

35000 78 (X 

END CAN<*) 
SILVER THREAD - 
GREEN THREAD - 
POLV THREAD 


STIFFENERS and 
REDI THRED* COUPLINGS 

RED THREAD Only 


CouflN^ 

$14 25 
1600 
24 (C 


$250 

426 

625 

6.76 


RIOI HEATRPACK 

lilt 

T $ 56 

J 95 

4* 1 05 

6** 1 35 

MINIMUMOROER > Total qu«ntilv $60 00 
TERMS -706 0^910 Prictt tubitci to 01^1099 1 


ADHESIVE KITS(«> 


DS 7014 ITS mm 

pot lifal 

660/ 

$ 600 

OS 7074 ITS mm 

pot lifa) 

2 50 Of tarin pqcli 

826 

OS 7054 ITS mm 

pot iifa) 

1 0 Of •Fnall pack 

260 

OS 7009 ITS mm 

pot lifal 

9 95 Of 

7 76 

OS 7175170 mm 

pot lifal 

6 8 Of 

• 25 

OS 8014 IIS m.n 

pot lift) 

6 35 Of 

625 

0S8074(1Sm.n 

pot lift) 

2 66 ot taun ptcli 

• 25 

OS 60SS ns mm 

pot lifa) 

1 3 Of tmaii pack 

260 

OS 0069 ns mm 

pot lift) 

9 22 Of 

600 

OS 9014 170 mm 

|X>t lift) 

6 34 Of 

660 

OS 9074 170 mm 

pot lifa) 

3 1 Of tiRMn pack 

660 

OS 9069 (70 m.n 

pot hfa) 

?4 44 Of 

ioo 

OS 5088 IMamtananct and Rapair Kit) 

13.60 


Rthoot notict Subtaci to cooditiont of tala as pnntfd on ravarta tidt of pipt prka icbodulaa. 


' Ooaii ana, f fianaad ana |j| 2*’»r* 2**«|vi** raducar oufhmff wiin Nrr famai# tnraadt avaiiabia. (4) 2*' 3**. 4” 4 4'* laMltf tfa taaiiabia wHfi r*. 

Of IMS'* NPT tntaadad sida outiatf. t?) End capa in otnar tuaa avaMaoiaon tpaciat quotation. (6) Contuif BwHatm aioo i 19 4atafmir*a pfopar adfiaitao 
uaafa. 


' Raftpaiad Tradamarki of A O Smitb imand Inc. 



TAtLI M 

ULTIMATI AMO ALLOMAtLI OIIIGM ITMSMS 




TUT 

HCTMOO 




ObMI TbbbIIb 

UftliBBIB WrBBt 
OBtlfB 0«fBI« 
HMwIbB Bf 
f iBBIlBifV 

AlTMDIlii 
AITM D2I00 

ObIbI CBBipPMtlBB 

UHibMB OtrBM 

OBfifB OtrBti 
MbMAM Bt IlBillCltV 

AITM DOfO 

ObBBI OBBOlBf 
UltIBMB 0UB44 
OMlgB lt»B4t 

AOM TM 

HfOrMMM OiBBi 
Um<MM MbBB 
OtfBtt 2* 0* 

UlfiBiBtB NbBB 

ScrBBt 0* 12* 

AITM Dllff 
AITM Dllff 

UlflfBBfB Hob# 
SffBBt am Ot|B4 

AITM Dllff 

HyOrBilBIIC OttlfB 

Crclic IOObIOI 
CrciBt 
0«BC»C OtflB 
10* BBMTt 
OtBIK OB»liB(l| 
at lO* hoytt 

AITM Dlff2 
DtB«BO«BB A 
DrBBBOtBB D 

CbbHIcIBBI bI tiBBBf 

TKb«b>bI tBMH4lM 

OllBt 2* iBrw Or 
SUBt ^ I^W 12** 

AM OitBB 

AOWI TM 
AOWI TM 
AOWl Tm 


AMO OTMW MMYIiCi 

lItVIt TIHItAt 

nf 11^ 


f.lOO Ml 
i.m Ml 

•.I10..I 

}.0M 

I.IIbIO* M* 

1 Ob 10* Ml 

11.100 Bti 

I.I7I Ml 
1 01 « 10* Ml 

1 1 .000 Btl 
l.flO Bil 
0.07 m 10* pti 

lO.lOO Ml 
2.000 Ml 

ll.fOO Btl 
1 .100 Btl 

M.OOOptl 

• 1.000 Btl 

40.000 Btl 

40.000 Bt* 

I.IIOBfl 

l.(XX) M* 

11.100 Btl 

11.100 Bt* 

7.010 Btl 

7.410 Btl 

I.M • I0*» 
O.M ■ 1 O'* 


10.100 Ml 

j.in Ml 


0 . 100 m! 

1. sn Ml 


■ 10^ M* 0.t%l0*MI 


IT.0OM* 11.100 Ml 

4.400 Ml I.VO Ml 

0 00 b 10* Ml 0.01 b to* I 


IT.OOOmI 

a.oooMi 


0.000 Ml 
1.000 Ml 


01.000 Ml 00.000 Ml 

10.000 P4l 40.000 Ml 


0.000 M* 

(I) 


4.000 Btl 
(II 


1.22 ■ 10*1 
0.00 ■ lO** 


OMON TMOIAD 
^ WOf 


0.T40 Ml 1. 1 10 Ml 

2.410 m! 1. 100 mi 

I.O?BlO*Ml O.OTbIO*mI 


10.100 Ml IT.IOOmi 
T 4T0 Ml O.lOO Ml 

1.40 b 10* P4l lJfBlO*Ml 


22.000 tti 

2.000 Ml 


10.000 Ml 

1.200 m! 


10.000 Ml 41.000 Ml 


0.000 »•! 

(II 


s.ioo Bti 

(21 


1.14 ■ 10** ib/ib/^ 



TtIT 

MlTNOO 

CNIM 

7l»f 

LINI 

221^ 

POtT Tl 
T%f 

4DIAD 

2orf 

Aalal TBBtllB 





4.400 Btl 

UiilmaiB Itfttt 

AITM DUOS 

O.SSO Btl 

0.(XX) Btl 

f.lOO B4I 

OttlfB Strata 

Haiwlwt 0# 


1.040 Btl 

1,100 Btl 

2.in 

1,100 Btl 

ilBtt *€H? 

AITM D2I0I 

I.7«I0* Btl 

I.OOalO* Btl 

1.4a 10* Btl 

0.7al0* B41 

As.bI CtBlB»Btt*BB 




10.700 Btl 

10.100 Ml 

Ullt'nBIB Strata 

AITM DOfI 

14.400 Bt* 

21.400 Btl 

OBtIgn StfBtt 


0.400 Bt* 

I.ISO Btl 

4.I7S M* 

4.07S Btl 

Moduiua of Cita*Kilv 


2 11 ■ 10* Btl 

1 J1 ■ 10* Btl 

1 If t 10* Btl 

0 74 a 10* Btl 






f.lOO Btl 

UltimBIB Strott 

AO»-l Tm 

22.100 Btl 

1 1.000 Bt* 

2 I.SOO .tl 

Sirott 

NrOroBiBtlc iovat 


2.000 Bt* 

I.SOO Btl 

2.000 Ml 

f ,000 Btl 

UlftBlBIB H«m 





10.»0 Btl 

Strata AM llitt 
HyBfBttBUC OatlfB 

Crclic iSOfelO* 

AITM Dim 
AITM D2ff2 

21.021 Ml 

2I.02S Ml 

44.000 Ml 

Crdat 

DraBtOtirB A 

t.flO Btl 

t.flO Btl 

4.400 Ml 

1.100 Btl 

Static Datit 
10* bo^Bt 
Static Db§*|b (II 

DraBBOaiB D 

(21 

(21 

(1) 

01 

m IQI Mart 

CbbUuibM bI LiBBBt 
TbtrwiBl tapaBtlBB 

iiiBt r tbry r 

aom Tm 




|*tat D* fBry !?■ 

AOI-I Tm 


- 

— 

iVia/*^ 

AM litat 

AOM Tm 

i.oi • 10*1 


I.OS ■ 10'* 


(H MrviCB BBKtBT •! 0 § ap#iiM !• IfBtK MM 
OMB mi B«B«I«0I4 Bt tlff%B B« M*B|lBf 




TAtLI 1.1 

riFI OIMfNtlONS. »f ICNTf. AND CAPACITY 



All values are nominal v.'lues. Tolerances or maximum/minimum limits can be 
obtained from A. O. Smith-Inland Inc. 
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SrCTION 2 
JOINING SYSTEMS 


A. O. Smith-lnUnd offert » choice of proven joining 
metho<H Each has distinct advantages in a given 
application and you can select the method most 
suitable to your installation requirements. 

A. PIPE AND FITTINGS CONNECTIONS 

BELL AND SPIGOT - This is the primary method 
used for joining A. O. Smith-Inland systems and is 
the result of extensive research and development. 
This joint has been proven by years of field instal- 
lation in all types of service, in this system, the 
pipe is supplied with one end tapered and the other 
end belled or fitted with a coupling to accept a 
taper. The joint is secured with an adhesive designed 
to complement the operating conditions of the 
pipe system employed. The fittings are also manu- 
factured to accept the tapered end of the pipe. The 
taper can be readily applied to the pipe in the field 
with a tool specifically made fur the purpose. 

The precise taper system insures those requirements 
necessary for a strong joint - uniform adhesive 
distribution, thin bond line and natural locking 
action. The latter is of additional benefit in instal- 
lation, as the locking effect of the taper maintains 
the joint in position while the adhesive cures, 
allowing the work to proceed. 



Bell and Spifot 

THREADED AND BONDED (T A B lOINT- 
Oiir exclusive Thrc.ided and Bonded (T A B.) joint 
on 2*' through 6" RED THREAD and SILVER 
THREAD improves the reliability of an already 
reliable bell and spigot foint It reduces the 
opportunity for installation errors under all tem- 
perature conditions 


This joining system combines both threads and 
adhesive on the bonding surfaces. Both bell aitd 
spigot ends of the pipe are threaded with our unique 
profile double-lead threads. 

The mechanical locking action of these threads 
promotes positive make up which prevents bKkout 
during adhesive curing. In addition, the locking 
action permits some movernent of the pipe before 
adhesive cure. It‘s especially helpful on installations 
over rough or uneven terrain or under low temper- 
ature conditions. And installation is still fast and 
easy: the threads lock with only a few turns of 
the pipe. 

No need to carry a double inventory just to use our 
new joint system. When boriding our T.A.B. joint 
to nonthreaded bell and spigots or fittings, the 
adhesive bond is as strong as a conventional joint. 





Fifure 2.1 
T A B. Joint 

REDI-THRED®- The REOI-THRED joint system 
is designed for rapid assembly of long runs of pipe. 
Each TO* length of 2", 3 * or 4" RED THREAD is 
supplied with the REDI-THRED coupling factory 
installed. 

The REDI-THRED couplings require no adhesive, 
joints are completed in seconds without tuming 
the entire pipe . . . just the threaded collar. Ideal 
for wet or cold weather use, and for temporary or 
permanent lines. 



Fifurt 2.2 
REOI THRCD 
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SECTION 4 

SUPPORTS, ANCHORS, GUIDES 

ABOVE GROUND INSTALLATIONS 

Above ground installations can Ik broadly divided 
into two categories — lines which are laid directly 
on the surface of the ground and those which are 
hung or supported as in a typical plant. In either 
case, there are certain basic guidelines to be fol- 
lowed: 







On any lines laid directly on the surface, care 
should be taken to insure that there are no excessive 
bends that would impose undue stress on the pipe, 
and that adequate protection is provided in areas 
where possible mechanical damage could occur. If 
the line is connected into a system which could 
impart a vibration or pulsing action to the pipe, 
areas of contact with supports should be protected 
to prevent the pipe from abrading as shown in 
Figure 4.1. 





Fifuraa ' 
Poin': Loadine 


A. SUPPORTS: Horizontal pipe should be sup- 

ported at. intervals suggested by the support spacing 
data in Figures 4.14 through 4.18. Supports that 
have point contact or narrow supporting areas 
should he avoided, and valves or other heavy equip- 
ment should be supported independently of the 
pipe. (Figures 4.2 and 4.3) 


PtpM«44 

Standard sling, clamp and clevis hangers and shoe 
supports designed for use with steel pipe can be 
used to support A. O. Smith-Inland pipe. (Figures 
4.5 through 4.10). Any other type of support that 
gives a wide band of contact with at least 1 20* of 
contact with the pipe cat\ be used. 



Figure 4.t 



Figure 4.2 
Supports for Vdett 



Figure 4.3 
Supports for Valves 



Figure 4.9 



Figure 4.10 
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Figure: 4.6 thru 4.10 
Hangen and Other Pipe Supports 



RED THREAD SPECIFICATION STATEMENT 


I. RAW MATERIALS 

Clast Fiber — continuous single end EK*37s with 
an epoxy compatible binder and epoxy compatible 
silane coupling agent. Each strand of EK-37s to be 
individually tensioned during pipe and fittings man- 
ufacture. 

Resin Formulation - Stoichiometric ratio of biv 
phenol A ~ epichlorohydrin epoxy resins and any 
of the following aromatic amine curing agents; 
Mctaphenylene diamine 
Methylene dianiline 
Diamino diphenyl sulfone 

II. PROCESS 

Pipe Winding — Pipe will be filament wound using 
the above raw materials with fiber glass oriented at 
helix angle of 3SV4* as measured from the vertical 
axis. The resin content shall be 28% by weight. The 
pipe shall be completely cured at an elevated tem- 
perature so that subsequent methylene chloride 
solvent extractables of less than 5% are obtained 
(pip; to be fiiiely ground, solvent extracted at room 
temperature for one hour). 

In-Line Fittings — These are to be filament wound 
at a helix angle of 35%* using individually tensioned, 
continuous single strands of EK 37s glass liber and 
a liquid epoxy resin system mentioned above, cured 


at an elevated temperature until methylene chloride 
extractables of less than S% are obtained. Resin 
content shall be 28% minimum. 

Molded Fittings - Compression molded using an 
epoxy molding compound with strength, thermal 
and chemical resistances at least as good as the pipe 
and in-line fittings. This molding compound rein- 
forced with a minimum of 60% chopped glass fiber. 
The molded fittings cured at an elevated tempera- 
ture until methylene chloride extractables of less 
than 5% are obtained. 

III. lOINING TECHNIQUES 

The pipe and fittings will be able to be joined with 
an epoxy adhesive on matching tapere'^ bell and 
spigot. The adhesive consisting of a compatible 
epoxy resin cured with an aliphatic amine. Material 
to be installed in accordance with AOS-I installation 
manual No. 9474. 

IV. PRESSURE RATING 

The entire piping system (pipe, fittings and adhesive 
joints) shall be pressure rated using ASTM Test 
Method D-2992 titled, 'Standard Method for 
Obtaining Hydrostatic Desi). Basis for Reinforced 
Thermosetting Res*ri Pipe and Fittings". Minimum 
continuous pressure rating - 150 psi to 150”F. 


SILVER THREAD GENERAL SPECIFICATIONS 


SCOPE 

Pipe — Pipe shall he manufactured by A. O. Smith- 
Inland Inc. by the filament winding process using 
a thermosetting epoxy resin to impregnate strands 
of continuous glass filaments which are wound 
around a straight mandrel at a prescribed helix 
angle and under controlled tension. All pip ■ will be 
supplied with a matching tapered integral oell and 
tapered spigot or tapered coupling and a matching 
tapered spigot. 

WORKING LIMITS 

Minimum continuous pressure rating 150 psi ai 
2I0*F in determined accordance with ASTM Stand- 
ard Method of Test D2992 - Procedure A. Consult 
manufacturer’s catalog for more detailed informa- 
tion. 

CONSTRUCTION 

2 " thru 12 '- SILVER THREAD pipe shall have 
continuous glass fibers filament 


wound at 35%* helix angle in a 
matrix of epoxy resin pigmented to 
resist ultraviolet degradation Pipe 
shall be in compliance with ASTM 
Specifica*ion D2996-71 and classi- 
fied by its designation code as 
shown in Table 11.1. Pipe shall 
meet all dimensional and perform- 
ance requirements, mcchanic.il 
properties, and shall be marked v/ith 
the following designation codes 


TABLE n.1 


SIZE 

DESIGNATION CODE AT /3 4^ 

2" 4" 
6“ 

8*' 10 " 
12 " 

RTRP 11AE4111 
RTRP 11AE4112 
RTRP MAE 2112 
RTRP 11AE 2114 
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SPECIFICATIONS 

MODEL WFO 300 


OE8ION DCUVERCO CAFACITY. Btu/h 306.000* 

DESIGN DEUVENED CAPACITY. Ton$ I M E 25 5* 

ENENOY REQUIREMENTS 

OMign Hot WM«r Input. Btu/h 447.000 

Hot \MM«r lnl«t Tpmppraturr 105 

OMi^ Hot VMMtr Outlet Temperaturt.^P 184.8 

PermiMible Range o( Inlet Temp 180 to 200 

Deeign Hot VMMer Flow, gpm gO 

Prewure Drop. Feet of Water, at 00 gpm 20.7 

Permiaaible Range of Flow, gpm 50 to 100 

Preiaure Drop. Feet of Water, at 100 gpm 25 8 

Maximum Working Preaaure. paig 100 

Electrical Voltage. 80 Hz 1 Phase 1 15> 

Maximum Whttage Draw 300 

CHILLED 1MATER DATA 

Design Inlet Temperature. <*F 58 

Design Outlet Temperature. **F 48 

Design Flow, gpm 80 

Pressure Drop, Feet of Water, at 60 gpm 0.8 

Permissible Range of Flow, gpm SOtolOO 

Pressure Drop. Feet of Wster, at 100 gpm 28.0 

Maximum Working Pressure, psig 100 

Unit WMer Volume. Gallons. Approx 12 

Fouling Factor 0005 


CONDENSING WATER DATA 

Design Heat Rejection. Btu/h 753.000 

Design Inlet Temperature **F . 85 

Design CXjtlet Temperature °F 101 7 

Permissible Range of Inlet Temp 75 to 00 

Design Flow, gpm gO 

Pressure Drop. Feet of Wster. at 00 gpm 22 0 

Permissible Range of Flow, gpm 50 to 1 10 

Pressure Drop. Feet of Wster. at 1 10 gpm 33 5 

Maximum Working Pressure, psig 100 

Unit Wster Volume. Gallons. Approx 20 

Fouling Factor 001 

FOR COOUNG TOWER SELECTION 

Maximum Heat Reiection. Btu/h 653.000 

Range.®F 18 to 17 

Minimum Permissible Sump Temperature. **F 75’ 

SERVICE CONNECTIONS 

Hot Wbter Inlet and Outlet 2 FPT 

Chilled Wster Inlet and Outlet 2H FPT 

Condensing WNer Inlet and Outlet 2H ' FPT 

PHYSICAL DATA, APPROXIMATES 

Operating Weight. Pounds 3.420* 

Shipping Weight. Pounds 3.145’ 

Crated Size. Inches 1 14 W. 45D. 69H 


NOTES: 1 . Capacity at design conditions. For capacities at other ooryjitiorts. see Page 4. 

2. Units equipped for operation on 230V*50Hz*1Ph available on special order 

3. Thermostatic switch to control tower fan MUST be used Set to "cut out" at TS^’F. 

4. IfKludes circulating water weights 

5. Units as shipped contain Lithium Bromide charge. 

Application Manual (SA-4 1060) Available 
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AMKIiA INOU8TRIM INC. lOX U4 IVANiVIUI. INOMNA 47IM 


thermometer well locations 


^ \ ■ - 
■ :'V‘* ■* 


CHILLED WATER IN 


CHILLED 
•WATER OUT 




DATE: Jan., 1977 



IKUMTENANCe 

Proper mlnt«n«nc« It • ntctstity to Inturo conflnout, officlont oporatlon 
of tho oquIpMont. It prolongs tho I If* of tho oqulpoont and roducos sorvico 
roqu I rsMsnts . 

Tho Mslntonanco roqu I romonts on Arklo's Solairo Units aro ralativaly slopla. 

Tho suggastad monthly routina can ba dona by compatant building malntananca 
parsonnal . 

Spring and fall changa-ovars and any sarvica should ba hand I ad by tralnad 
sarvlcaman. 

Malntananca on auxiliary aquipmant to tha Arkla unit should ba parformad 
according to tha manufacturar *s racommandat Ions. 

In tha suggastad inspactlon routinas, rafaranca Is mada to paga numbars in 
tha Arkla Sarvica Manual. This is to aid In finding tha information naadad 
on a particular subjact. 

At thasa Inspactions ara mada, all tamparaturas and adjustmants should ba 
racordad. Changas in tamparatura or conditions should ba notad for discussion 
with tha sarvicing agancy. 

MONTHLY INSPECTIONS 

COOLING; 

1. Taka a comp lata sat of tamparatura readings (VI >15). If a problem is 
indicated, call sarvicing agancy. 

2. Check cooling tower; 

a. Clean I Inass of sump. 

b. Cleanliness of sump screen. 

c. Condition of fan bait. 

d. Check wafer distribution system. 

3. Check condensing water bleed-off flow rate (IV-33-2) 

4. Check operation of condensing water chemical treatment equipment (if using). 

3. Open all valves, on dirt logs and strainers, long enough to flush out any dirt 
or trash. 

6. Visually check piping for leaks. 

7. Perform maintenance on auxiliary equipment as par manufacturer *s Instructions. 

8. Check equipment and area for cleanliness. 

SPRING START- UP 

A. TOWER 

1. Clean and flush distribution system and sump and sump strainer. 



130 





%• rj 




R«plac« all drain plugs, cla«n atraln^ra, and cloaa all drain valvaa. 

Start filling towar sump . 

Par form malntananca on towar fan motor and pump motor as par manufacturar's 
Instructions. 

Chack condition and adjustmant of towar fan bait. 

When towar sump Is f Iliad, chack adjustmant of aatar laval control. 

Chack fusas, start tha condansing watar pump. 

After full flow of condansing watar has baan astabllshad, chack tha blaad-off 
flow rata (IV-35-2). 

Check operation of condansing watar chemical treatment equipment (If using). 
After condansing watar has been flowing at least 10 minutes, shut off pump. 
Open valves on dirt lags and strainers and flush out any mud or trash. 


Perform maintenance on water pumps as per manufacturer's recommendations. 
Check level of unit (IV-n-4). 

Turn off manual hot water valve and then put unit Into operation electrically. 
Open valves on dirt legs just long enough to drain out any dirt or trash. 

Clean f I Iters. 

Purge all air from chilled water system. 

Check water piping for leaks. 

Check chilled water flow rate (IV-25-4). 

Check anti -freeze concentration (IV-29-2). 

Check condensing water flow rate through unit (IV-32-4) 

Check hot water flow rate through unit (IV-43-9). 

CONTROLS 


Check operation of weak solution by-pass valve and timer. See (V-75-4), (V-46-3id)) 
Check operation of tower fan sump switch. (IV-38-2) 

Check operation of condensing water switch. (V-19-2) 

Check operation of refrigerant dump valve. (V-16-2) , 
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5. Check operation of chiMod water tow temperature switch. (V-12*4) ■— i ■ 

6. Check operation of flow switch. (V-15-1) 

7. Check operation of evaporator low temp switch. (V-11-5) WFB-300 

8. Check hot water valve modulation. (IV-43-10) 

9. Check all external controls In the system. 

0. op«:rational chec k 

1. Plate thermometers in nil thermometer wells (VI*I8>6(A),(B),(C)). 

2. Operate unit on cooling for at least 30 minutes or until all temperatures 
have stab i I i zed . 

5. Record temperatures. 

SmjT DOWN 

A. TOWER 

NOTE: If the condensing water system could be Subjected to sub-freezing 

temperatures It is recommended that the system be flushed with a mixture 
of anti-freozo and water after performing the shut down procedure given 
below. This mixture should be caoable of withstanding the lowest expected 
ambient temperature. 

1. Close valve in tower make-up water line. 

2. Open all drain valves and remove all plugs in condensing water system. 

3. Clean and flush tower's distribution system. 

4. Clean and flush towor sump. 

5. Clean all strainers In condensing water system. 

6. Circulate anti -freeze through condensirp water circuit. 

7. Remove tusos so that condensing wate' pump or tower fan cannot accidentally 
be operated without water. 

B. UNIT 

1 . Turn off unit. 

2. Open all valves to drain the condensing water circuit. 

3. Turn off manual hot water suppl” valve to the unit. Open drain valves. 

4. Chock arti-treeze concentrat ion (lV-29-2) and close chilled water valves at unit. 


MOOCLt 


5. Touch up all rusty areas on unit by painting. Arkla Part No. Z-3181 Pizzaz 
(Orange Paint), or Gliddens Poly Urethane Floor Enamel, Color No. )5157(Tinted ) 
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HEAT PIPE 


HEAT RECOVERY 
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Why H««l R«cov«ry 

In most co. .tm«rcial and indtJttrtal 
operations, there is a large amount ol 
energy lost as waste heat that is typi- 
cally exhausted into the atmosphere 
No serious attempt has been mad# 
to recover this waste heat in the past, 
since, until recently, traditional forms 
ol energy have been both abundant 
and relatively inexpensive 
This has changed drastically with 
the advent ot increased prices that 
are projected to double or triple in 
the next five years, and fuel curtail- 
ments Both attect present operations 
and threaten to limit future expan- 
sions without the availability of 
incieased fuel supplies 
Today, air-lo-air heat recovery has 
become an important means of re- 
ducing both growing costs and con- 
sumption The Hughes HeatBanK’** 
air-to-air heat recovery unit is cur- 
rently being used in many commer- 
cial and industrial applications 
Payback is attractive now and 
doubly attractive over the life of 
the HeatBank 

Heat Recovery in tndustry 

Although industrial heat recovery 
presents a senes of difficult design 
considerations with respect to high 
exhaust temperature, corrosive at- 
mospheres and dirty air. it also pre- 
sents the greatest opportunity for 
saving large amounts of waste BTUs 
High temperature differentials, large 
air volumes, and many hours of oper- 
ation make heat recovery a neces- 
sary consideration for any industrial 
heat user whether he is considering 
a new installation or retrofit 
The basic types of industrial aii-to- 
air heat recovery can be character- 
ized as process-to-process where 
heat is recovered from the exhaust 
air and returned to the process. 


rrocess-Uxomloft where exhaust 
he«>t IS recovered and used in com 
tort heating, and process exhaust 
temperature limiting as in the case ot 
pollution coTitrc' equipment 
Heet Recovery In Heeting. 
Ventilating and Air-CondHtonhig 
Heat recovery involving heating, 
ventilating and air-conditioning 
(HVAC). IS a viable way of conserv- 
ing energy dollars for both retrofit 
and new construction systems in 
new construction, not only are en- 
ergy savings and reduced fuel costs 
realized but the initial costs ot the 
heating and cooling plant can be 
Significantly reduced Re'rofit heat 
recovery is particularly attractive in 
systems which require 100% air 
change or where process exhausts 
can be used for space heating 
HVAC systems are characterized 
by large dean airflows and relatively 
low exhaust temperatures which 
mean low-cost standard materials of 
construction may be used Important 
design considerations assoriu'.ed 
with HVAC systems are condensa- 
tion frost protection, and tempera- 
ture output control 
The basic types of commercial re- 
covery are comfort-to-comfort where 
the building exhaust heat is returned 
to the comfort conditioning system, 
and p'( cess-to-comtort make-up air 
systems Comfort systems can also 
be further broken down into heating 
only cooling only, or heating 
and cooling 


WfMl I* The Hughea 
NeetBenk Unit 
The HeatBank unit has been de- 
signed tor highly efficient recovery of 
waste heat in air-to-air applications 
The units are completely passive 
heal exchangers that utilize the 
unique features of Hughes' heat 
pipes The pipes transfer heal from 
the warm exhaust airstream to the 
cooler incomir>g airstream or from a 
warm incoming to a cooler exhaust 
airstream 

Whal Is a Hoal Pipe 

The ability of the HeatBank recovery 
unit to transfer large quantities of 
heal from one region to another is 
the result of the design and Imsic 
pherK>menon ot a heat pipe 
The basic heat pipe consists of a 
closed envelope containing a capil- 
lary wick structure and a small 
amount of vaporizable fluid The heal 
pipe employs a boiling-condensmg 
cycle with the continuous working 
fluid pool returning the condensed 
fluid back from the cooler end 
(condenser) to the heat input area 
(evaporator) The temperature loss 
between the evaporator and 
condenser is very small resulting m 
an almost isothermal process 
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NugMt Ntaltanli " Naal Flpa Racovary Syttam 


By combining a tew to several 
hundred heat pipes with extended 
area firis mto a HeatBanK com a ther- 
mal path IS created between two 
separate countertlow airstreams 
This allows large quantiti^^s of heat 
to be transferred from one region to 
another with low temperature drops 
high efficiency no cross cor^tamma- 
tion, and with no r'ovmy parts or 
external power requirements 


Ml AT SANA 



Coufitar-Flew Op#ratlen 


Maximum efficiency is obtained 
from the HeatBank heat recovery 
unit when the hot and cold air- 
streams are next to each other Since 
the heat pipe is a continuous vac- 
uurr tube it is not practical, from 
either a cost standpoint or a heat loss 
standpoint to have large separations 
between the two airstreams 
Although the performance of a 
heat pipe is enhanced by tilting the 
unit to aid the gravity return of the 
working fluid, the pipe can operate 
in a completely horizontal position 
Thus the pipes m the unit will 
operate bi-di^ectionally in two- 
season HVAC applications where 
only the flow of the warm and cool 
airstreams change 


HealBanli Features 

High Recovery Efficiency 
Physical Separation of Airstreams 
Compact Si/e 
lightwoight Construction 
Low Pressure Drops 
Minimum Maintenance 
Long Life 

No Moving or load Bearing Parts 
No External Power Requirements 
Compatible with Standard Dampers 
ind Controls 

Simple Ducting Requiryrnents 
Wide Range of Unit Si/es 
and Temperature Ranges 
Easily Cleaned 

HeatBenli Models Available 

HeatBank units are manufactured to 
operate within specific temperature 
ranges lor various applications 
shown in the table 
A variety of m,<t.Mials are used in 
the construction oi the basic compo- 
nents in the HeatBank unit to meet the 
operational parameters of each ap- 
plication Standard materials of con- 
struction are aluminum for the fins 
and heat pipes and galvanized steel 
for the frame, covers and air separa- 
tor Copper carbon and stainless 
steel arc also used for specialized 
applications In such applications, 
the HeatBank unit can also be 
coated with materials to withstand a 
variety of atmospheric conditions 

HCATPinS fms Ain SI^AilATOII fMAMf 


^ 



MCXiNTlAlO HOCES END COVEX 

Basic Componantt of HaatBafik '' UfiH. 


Fin spacing is available from 4 
through 14 fins per inch in virtually 
any number of heat pipe rows deep 
Typical efficiencies are in the 60 to 
70 percent range with standard pres- 
sure drops of 1 inch of water or less 
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Comparlton to Oth«r 8ytt«mt 
To evaluate the primary types ol air* 
to-air heat recovery systems, their 
operating characteristics must be 
compared In the chart, the operating 
characteristics of different units are 
listed and rated The rating numbers 
are assigned from 0 to 5 with the 


higher numbers assigned to the most 
desirable characteristics From these 
ratings and the operating character- 
istics. we feel that the most attractive 
IS the heat pipe unit In order to com- 
pare these systems, a completely 
detailed applications analysis must 
be made 
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To Get More Information 
This brochure is designed to give you 
a general idea of when and where to 
consider heat recovery and how our 
product might meet your needs 

If you have a specific application 
and need more information tailored 
to your requirements, we have pro- 
vided a return post card for your con- 
venience in requesting such 
information 

It there is no address label on the 
card, please complete the address 
section Please do not obliterate the 
label it corrections must be made 
Just cross out the intorma'ion to be 
corrected and write m new informa- 
tion 
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Typical Industrial Applications 

Pci»nt O^ying Ovi*ns 
f oocl Dfyt*is 
Cjiiim D»>i*»s 
PiMltd Dryers 
Plaslici/er Curing Ovt'ns 
I oundry I urndCe> 

Print Dryers 

f ilrTi Dryers 

Iciufnlry Dryers 

Ditiurnidiliers 

food ProLessing Over»s 

Bi>‘U‘r Pm* Hi*dte»s 

He.it Treating Aifd* 

Paper Drvers 
Piiitir>g T«inks 
lot dt I o Dry* 

Textile Ovens 
Ciu’initMi D»yt*rs 
I .il or.ltory F *rT,Ui‘‘*ts 
Pollution Contro' 

P.ent Spr.iy Boi'th 


Typical HVAC Applications 
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TABLK OP CONTB 


TAUCOrCOMTCNTf 


PfUMCIfUt or DCSIQM 4 OKRATtON 


EXCLUSIVE CONtmUCTfON fEATUMS (Ufit IHW) 


INOUtmiAL USERS. TYPES Of ELASTOMERS AVAIURLE. 
CONSTRUCTION fEATURES Of EUSTOMER ROOV. 


SERIES L: Totally orKlotod tlastomtr body — Pro Pinchad 
datign— Pnoumatic. Hydraulic ar>d Clactric oparatort for 
Control Valva tarvica. Sim I — 24" 


SERIES SOL: Totally anclotad alattomar body — Slip on con ^ 
reactions (aliminatas companion flangat)— Air or Hydraulic 
ally oparatad — No moving parts — On off or rough flow 
control. Sizas 1/4"— 4" 


SERIES SO: Totally anclosad alattomar body — Flangad con ^ 
nactions — Air or Hydraulically oparatad — No moving parish 
— On off or rough flow control. Sizas 1“ — 18” 


SERIES KSR: Opan pinching machanitm surrounds alasto I 
mar body — Slip on connactions — Hand whaal oparatad — 
Full round opaning. Sizas V4" — 8" 


SERIES KEFR Opan pinching machanitm surrounds alasto 
mar body — flangad connactions — Hand whaal oparatad-— 
Full round opaning. Sizas 1” — 18” 


SERIES R: Opan pinching machanitm surrounds alattomar 
body — Pra Pinchad dasign — Flangad or slip on connactions 
— Pnaumatic. Hydraulic and Elactric oparatort for Control^ 
Valva sarvica. Flangad Sizas 1" — 14 . Slip On Sizas 


SERIES KHL AND KHLF: Opan pinching machanitm sur 
rounds alattomar body — Pra Pinchad dasign— Slip on or 
Flangad connactions — Quick acting on off hand lavar opar ^ 
atad. Slip on Sizas V4 " — 8 \ Mangad Sizas 1 —8" 1^ 


SERIES LHW— RO; Baval Gaar Oparatad — Totally anclosad 
alattomar body — Pra PirKhad dasign 
Custom Dasignt Oval opaning Cham Whaal Actuators 
— Infinitaly vanabla onfica valva 


SERIES DV (DIVERTER VALVE): World's only 3 way p.nch 
valva— Totally anclosad alattomar body — Full round opan 
mg — On off or proportional control — Pnaumatic. Hydraulic 
or Elactric oparatort 


SIZING PROCEDURE — Flow curvas — Friction loss capacity 
charts — Convarsion factors 


CHEMICAL RESISTANCE CHARTS 


TYPICAL APPLICATIONS 


HOOK-UP DIAGRAMS— Pnaumatic A Hydraulic 


HOW TO ORDER— OTHER RKL PRODUCTS 





















PRINCIPLES OF DESIGN AND OPERATION 

Bup^rlor control porfornumco without mointonmneo problomo 


A SIMPLE DESIGN PRINCIPLE 
SUITAiLE FOR 95% OF VALVE APPLICATIONS 

The RKl pinch valve operates, as its name implies, on the simple principle of pinching a rub 
ber tube (the body) to effect flow control Though the principle initially was used to cope with 
abrasive and corrosive materials. RKl valves are used today in practically every industry The trans 
formation of the pinch valve from specialized to general purpose use is predicated primarily upon 
RKL s success m adapting natural and synthetic rubbers (elastomers) to the rigors of a valve body 
that must withstand innumerable pinching cycles without cracking By evolving special compounds 
and production techniques. RKl has been able to significantly len^hen the service life of a fabric 
reinforced valve body and equally important, has been able to develop a diversified line of valve bodies 
and pinching mechanisms that fit a broad range of application requirements in Chemical. Mining 
and Process industries They are also ideally suited for sewage water treatment and smoke abate 
ment applications. 


STRAIGHT-THROUGH FLOW 
ILIMINATES TURRULENCE, INCREASES CARACITY 

RKL pinch valves have two inherent design advantages over other valve types They permit 
straight through flow in either direction, and they are completely free of any obstructions, moving 
parts or cavities within the flow pattern that might adversely affect fluid flow or create servicing prob 
lems Together, these two facts are the basis of exceptional, maintenance free performance 

RKl valves provide absolutely gas tight and vacuum tight shutoff because there are no seats, 
discs or packing glands to leak Also, they exhibit excellent flow characteristics What's more, the 
completely unobstructed passage through the body eliminates flow turbulence to the extent that RKL 
valves have a throttling ratio of 5 to 1 This compares well with the valve norm of 3 to 1 An RKL 
valve can throttle a flow on 1000 GPM down to 200 GPM without turbulence 


TROURLE FREE DESIGN SAFE EVEN FOR SANITARY AFFLICATIONS 

There is virtually nothing that can go wrong with an RKl valve It requires no routine lubri 
cation and cannot stick under any conditions Its simple straight through design is completely free 
of caviNes m which entrained solids or contaminating materials can be deposited Consequently, the 
RKl valve can handle any material including slurries and corrosive fluids, within its temperature 
and pressure limits — without maintenance It 's also used for sanitary service in food and drug 
processing 

(FRE FINCHEO) AND (full ROUND) DESIGN 

Since a full round flexible tube doesn’t appreciably restrict flow until it is pinched to 50% of 
closure RKl originated the PRt PINC'HPD design which is able to handle flows within 2% of full pipe 
capacity As soon as the upper pmch bar moves from full open towards the closed position, m a Pre 
Pinched valve flow control occurs Shut off takes place slightly below the valve s centerline 

In some applications where bridging high velocities and particles larger than the pipe di 
ameter occur a FUll ROUND oi»ening pinch valve is required The full round valves are available, as 
are the Pre Pinched valves with hand pneumatic, hydraulic and electric operators in both the open 
and enclosed construction However, before flow control occurs, a full round pinch valves must be 
closed to 50% of the full open position 

LESS EXPENSIVE TO INSTALL, EASIER TO INSPECT 

All RKL pinch valves (except the solenoid operated model) are self supportmr Those with slip 
on connections have enlarged ends that fit over the piping and are held m place with two hose clamps 
The valves with flanged connections feature full faced flanges that are an integral part of the rub 
ber body and are backed up by metal flanges Installation is simple: no floor columns, ceiling hang 
ers. or separate mounting brackets are required Once installed, the valve is always accessible for 
normal inspection fach RKl Valve is fully tested for gas tight closure and control operation under 
actual specified Ime pressure conditions on our test rack, before shipment Also each valve is fully 
assembled for immediate installation 
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OVER-PINCHING PROTECTION 
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* 0" RING SEALS 
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CAST IRON HOUSING 


FOOLPROOF PINCHING 
MECHANISM 
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REMOVABLE DRAIN PLUG 


Ifgi EXCLUSIVE CONSTRUCTION FEATURES: 


TYPES AND SIZES FOR VARIOUS APPLICATIONS 
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ELASTOMERIC BODIES 
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SOOY CONSTRUCTION FCATURCS: 

Only a OINUINC RKL pinch vaNt body la fully mddod from llango to llango or connocHon to connoctlon In all 
thru 24 Inchoa. RKL la tho only manufacturar to fyNy mold Ha fabric rolnforcod pinch vahro bodloa ualng apoclal 
c o m pounda mado to thoir oaactlni apocHkatlona for high corroalon and abraalon roalatanco. Tho moMing opor a Son 
moona no dolamlnatlon auch aa occura In hand wrappad bodloa. and conaoqyontty longar lifo oipoctancy. Tho apoclally 
wovon fabrk ralnforconiont la plyod Into tho conatructlon in auch a way that tho body haa hl^ floilblllty and oicop* 
tlonaNy high burat atrongth. C^h Rango la taporad for a tightor aoal agalnat high lino proaauraa. Thoy art drillod 
150# or 300# ANSI flango atandarda and boing full facod offor tho boat poaalblo aoal agalnat laahago at 
Tho fully patontod poaRHro oponing foaturo la moldod into tho body aa aaparato taba from tho roinforc 
fabric. No motal Inaorta aro uaad and tho floilblllty of thoao taba dooa not hindor tho gaa tight aoal upon cloauro. 








Th« RKl S«rtes L pmch valve it unsurpassed for re$)e.it.«hle process control from computer proftrams. 
instrument air signals or milliamp electric signals 

The fully enclosed fully self supported housing ('tiers maiimiim protection m highly corrosive 
atmospheres and from possible elastomer body rupture It also can he specified for vacuum service 
so that a dead end vacuum may be applied between the housing and the elastomeric body to equali/e 
a vacuum pressure withm the pmch valve body This allows the s«»ries I ’’ pmch valv« to b«* used on 
any vacuum application 


By specifying the correct elastomeric body this sr‘ru s i an he us«‘d on abrasive or corrosive serv 
ice within a pressure range of 10 * vacuum to 300 ps g and a ternpt r jtuK* range of 100 f to 
55C F. depending on apfilicahon 

The full faced tapered elastomer flanges offer the most jxisitive flange se.ilmg av.nl.it>i'‘ and the 
eMClusive fully molded fabric reinforced body construction mians no protilems w tf' replai cmerd bod 
les not fitting and no delaminatic t of the pmch yalve txnfy tuh(‘ VMien tf'i* fully patented |>ositive 
opening feature is used there is no need to rotate the pmcf^ valve t>ody to prev«*nt d from taking a 
permanent set 

All series ‘1“ actuators arc totally enclosed for um* in dusty atmospfiei, v or « >jK)*^ure to tl 
elements They are of the non rising actuator typ«» tha» tf'ey < an he j>iped tor aa ojxaation or 
wired for electric operation without Che use of fle*ible aa hoses or fie»it)le (onduit Tfii» various tyj)es 
of actuators are shown opposite on page 7 • Si/es larger than 14 mch are available on application 
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ELECTRICALLY OPERATED VALVES series -l- tor aii pressure 
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At It-Optt. *fad DitH 

fhis long strotf pjtfAtfd t'lppfd Jir 
rolling dijphrjgm JctuJtor (Aollomotor) 
His I smill dumetfr for use on jtr pres 
sures up to 1?S psig It *<ll not dnlt 
open liter prolonged nr tnlure Furnished 
oith too giuges PAV md check vilve is 
stjndird No etternil iir tink required 
It cm be specified io» hydriuhc ictuitnr 
to open oith tripped nr to close 

LAFATO 


At to CItit. Fail Optfi. vith Ptvtitfitf 

Bv combining the stindird nr to close 
ictuitor (Rcllomotor) *ith in mtegrilly 
mounted positior^er i simple but precise 
totiHv enclos#^ instrument m proportion 
mg viUe ntuitor tith teed bick to the 
positioner IS ichieved Any mike ol side 
mounted positioner cm be furnished mth 
an open yoke construction is shotn above 

LAF ATCP 


At lt-Optfi. SpntC’ttXltit 

this eiclusive rolling duphngm ictu 
ator (Rollomotor) is the only one ivnlible 
to industry to operate i pir^nh type valve 
It IS primarily tor on off service and offers 
the most positive fail closed action avail 
able Any make of side mounted positioner 
cm be furnished mth an open yoke con- 
strucbon as shown above 
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SNp^ Coiwctlow Pwmnatteaiy or HydrauNcoNy Oporalod— Totally Cndoood— No 
Moving Porta— Full Rongo of Elootamoro for Abrooivo or Corroolvo AppNcoUono 



SERIES SQE 


Th« SG£ vsIvM IS th« simplts! and consaquRntty tha lowast cost rtmotaly oparstad pmch valva availalMa to 
industry 

OfCHATION: f^'^pration of tha SGC vatva it by application of hydraulic or prtaHjmatic r attura through tha 

pipa connactior> n tha housing to tha annular voluma surrounding tha alastomaric tuba As prassura is appliad 
tha cantral portion of tha tuba coHapsas from opposita sidas affactmg cantarad straight iina closura Only 
straight lina dosura can provida gas tight closura on slurrias. gasas and liquids Upon raduction of appliad 
prassura to atnH>sphara (or to vacuum if Ima prassura is a vacuuni). tha alasticity of tha Imar opans tha vahra 
to full rourKl configuration If a vacuum condition aiists m tha flow lir>a a vacuum srurca such as a vacuum 
gar>arator. may ba appliad to tha oparating Irna to fully opan tha valva 

Tha SGC valva is ganaraliy spacifiad for on off sanfica. but approiimata flow control (throttling) can ba affactad 
by using a PRV (prassura raducing valva) to vary tha oparatmg pnaumatic or hydraulic prassura 
To insura maiimum cycia lifa. a PRV should ba mstallad and sat no highar than is nacassary to closa tha valva 
tight 

CONSTRUCTION: Tha SGC pinch valva is constructad with a split housing for aasy rhanga of alastomaric 

bodias, maanmg lass down tima for maintananca Standard housing is cast aluminum, but cast iron is availabla 
upon raguast Body construction is tailorad to oparating conditions and bodias ara availabla in a wida ranga 
of alastomars including pura gum rubbar (natural rubbar). Naoprar>a. Buna N Butyl. HypalonV Silicor^a. 
Viton*. EPOM (NordalM and food grada alastomars Othar alastomars availabla upon application 

MAINTENANCE: No maintananca or claaninj is nacatsary for tha lifa of tha valva. smca thara ara no moving 

parts, no packing glands and no saals langth of sarvica of tha alastomaric body is dapandant upon tha 
matarial harnflad. Iina and oparating prassuras. fraquancy of cycling. ar>d othar factors 

APPlICATIONt: Tha SGE pinch valva is bamg succassfully amployad in air and vacuum vaying systams. hand 

l*ng dry powdars as wall as a wida ranga of slurnas and for controlling pump discharga and hoppar unloading 
It can ba amployad in almost any aspact of pollution abatamant dua to its ability to closa bubbla tight ovar 
solid particlas 

OPTIONAL ACCESSORIES: PRV (Prassura Raducing Valva). 3 Way Solanoid Valva. Air Prassura Gauge (Spa 

cify if installation and adfustmant is dasirad) 

r - c • 

NOTE: Air supply should ba approiimataly * , ^ 

40 psig highar than Ima prassura in ordar ^ ^ 

to insura full closura of valva _ t 
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Flanged Connect Iona— Short Length — Cast Iron or Ahimimim Housing—Pnoumaticolly 
or Hydraulically Oj^atad- Totals Cnclosod— No Moving Parts— Natural or Synthatk 


Rubber Body 



SERIES SG‘ 


Simplicity makpf th# SO stnts pinch valv« th# lowsst cost totally tnclosod pinch valvt wtth flangod con 
nactions avail^blo to industry 

OPCRATION: Tho sorios SG pinch valvo optratts on tht samt principlt as tha SOE valvt found on paft 8. 

Tht SG stfits valvt is also tmploytd primarily in on off strvict. out is capabit of approiimatt flow control by 
varianct of optrating prtssurt In all silts and at all prtssurts. gas tight closurt occurs in a straight lir>t. not 
a thrtt lobt configuration 

CONSTRUCTION: Tht SG strits valvt difftrs from tht SGE strits only in that tht tiastomtric body is con 

stiuettd with lottgrally moldtd 125/150 pound ANSI taptrtd. full faetd flangts and tht housing is drilltd and 
tipptd accordingly As with all RKl vaivts. tht SG strits valvt is tailortd to optrating conditions in body con 
siruction and stitction of tiastomtr Housing is avails bit in cast iron or aluminum Sim up to 24 inefm. 

MAINTENANCE; As with tht SGE strits. absoluttly no mamttnanct is rtquirtd for tht lift of tht valvt Tht 
split housing construction allows simpit and rapid rtplactmtnt of tht low cost tiastomtric body With r>o 
moving parts tht housing will last mdtfinittly. 

APPLICATIONS: SG pinch vaivts art usjd m any typt of on off strvict. particularly whtrt abrasion or corro 

Sion are significant factors and where extended cycle lift is not of primary importarKt. 

OPTIONAL ACCESSORIES: ^RV (Pressure Reducing Valvt). 3 way Solenoid Valvt. Air Prtssurt Gauge (Specify 

;f installation and adjustment is desired 

NOTE AIR SUPPLY SHOULD BE APPROXIMATELY 40 PSIG HIGHER THAN LINE PRESSURE IN ORDER TO 
INSURE FULL CLOSURE OF THE VALVE 

* Patented F 


4.J 



C V K 

C 



gggMUL'Vi f ' SHIR 

mi 

■izni 

n'ii 

■1 j/ga 

e.3'.e 

■ ■§ 

gVMB 

■ ■■ 

■IHI 

H8B 

■i ■§ 

■T RB 


ai:Ri 

■1 WB 

iiix 

HOB 


cm 

cm 

cm 

HH 

8KH 

worn 

8EH 

EH 

EH 

H!H 

EH 

EH 

EH 

UU iV 

KZ2I 

E2J 

ESI 

cm 

cm 

WTfm 

BH 

cm 


cm 

QQ 

cm 

rrrm 

rrn 

rm 

hli JHMl 



E3E1 

cn 

cm 

wvrm 

CSI 


DZH 


rii’i 

KB 

fTT^g 

tUM 

r!Ti 

leuwaBi 



mm 

mm 

mm 

mm 

mm 

mum 

mm 

s 

mm 

■ZB 

IZH 

EH 

HH 



Mfy 

mm 

mm 

mm 

ra 

mm 

mm 

mm 

mm 

mm 

mm 

EH 

EH 

EH 


[gJI 

KH 

EH 

EH 

gun 

Mjm 


mm 

mm 


mm 

T W 

EB 


if' M 


IdP 

HDI 

BH 

BH 


£■ 

T 

n 


nf 

mm 


HH 

HH 

HB 

1 . ' 

wem 

EH 

KH 

TT 

s 


ion 

ES 


lEt 


ui e> 

EH 

EH 

BH 


nnri 

cm 

cn 

rm 


rm 

rm 

CTl 

I V!!M 

rnn 

■m 

■m 

EH 

EH 

cm 

841 ^ ’wiJHB 

im 

VZM 

im 


cm 

ISH 

imi 

EH 

cm 

im 

cu 

cm 

ETJi 

DU 

cm 

■SDZBHHBi 


cm 

cn 


m 

3 

cm 

mm 

cna 

oa 


KB 

cm 

EH 

ca 




M wwMi— I Op«ral«d*— Op«n Comtrjctkw— Cntowxl Etidt (Silp-on) ConwcMow- -rui 
Round Configuralion— Indwaling Limit tioitcho t (Optional) 



SERIES KSR 


Tht KSR ftoriot it tho only lino of handwhtol oporatod. optn construction pinch vaivtt with tnlargad andt 
(slip on) for installation on schadula 40 pipa. availabla in sixas V 4 thru 8 ". 

OPf RATION: Tha KSR sarias pinch valva is oparatad by a handwhaal which acts diractly on a fraa floating dual 

pinch bar machanism to closa or opan tha alastomaric body Tha fraa floating machanism allows avan closuia 
from both tidas and tta patantad positiva opaning faatura (optional) msuras avan and complata opaning sinca 
tha rubbar body is attachod diractly to tha pinch bars. Closurt is bubbla tight and opaning is full round Ovar 
pinching of tha rubbar body is pravantad by tha positiva closura stop on tha stam. 

CONSTRUCTION: All cast parts >f tha KSR pinch valva machanism art of cast iron matarial Stam and guida 

rods art 303 Stainlast Staal and lia inds ar# cold rollad stainlass staai Machanism is anamal paintad to rasist 
corrosion For usa m aitramaly corrosivv atmospharas. machanism can ba apoiy coatad for a small additional 
charga Tha rubbar ^'xly is availabla m all known alastomars to insura maximum possibla lifa in any combin 
ation of abrasiva or 1 osiva applications Fully molding avary body msuras axcallant compaction of tha ma 
tarial and absoluta uniformity in wall thicknass for parfact closura Installation of tha valva is simply a mattar 
of ioosaning tha clamps at aithar and and slipping tha rubbar body of tha valva ovar claan unthraadad schadula 
40 pipa. 

MAINTENANCE: Othar than lubrication of tha oparator stam. no maintananca is raquirad Tha KSR valvas 
ara capabla of axtranaly long cycla lifa, but whan tha rubbar body finally fails, raplacamant is simpla and 
inaxpansiva. 

APPLICATIONS: Tha KSR sarias pinch valvas ara usad in any numbar of abrasiva and corrosiva applications 

whara manual control is dasirabla and whara axtramaly long, troubla fraa lifa is nacassary 

«ALSO AVAILABLE WITH CHAIN WHEEL OPERATOR (SEE PAGE 15) 
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HandwhMl Optraltd*— Op«n Ooiwlniclion— IM/ISO pound ANSI Flanft Oonnocliont 
— FuN Round Configuratm^ndicaling Umil Sw Rch w (OpUonaO 


SERIES ICi'FR 


Thct KE F R Mr i«t it th« only lint of full rournl oponing pirKh vtivot with f Itr^ 1 ^.onnpcliont svtilsbls to 
industry in ti#«s from 1” thru 10” 

OPERATION Tho KEFR toriot mochanitm it idonticti to tho mochonitm of tho KSR toriot vsivot 
shown on pugn 10 Thoroforo tho KEFR toriot hot til tho tdvtnttgoout oporttir>g footurot of th# KSR 
toriot Tho handwhool oportlor works ottily for flow control or clotur# with no lovort or brut# fore# 
roouirtHf In largor ti/ot and ai highor workir^g prottufot t harnl oporatod hydraulic actuator it providod at 
tiarklard oquiprnoni 

MAINTENANCE Handwhool ttom lubrication it tho only maintonanco roquirod for tho lifo of tho volvo 
At with all RKl pirH'h valvot no clt*anir>g it nocottary Whon tho olattomoric body woart out. roplacomont 
It tirnpio arHl inotpontivo Eitromoly long cycio lifo it charactorittic of tho KEFR rubbor valvo body 

APPUCATIONt: Tho KEFR toriot pirKh valvot art utod in any r\umbor of abrativo and corrotivo applicationt 
whoro manual control it dotirablo and whoro oitromoly long, troublo froo lifo it nocottary 

«ALSO AVAILABLE WITH CHAIN WHEEL OPERATOR (SEE PAGE IS) 
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OPIN MECNANItM TYPES 

AIR AND ■LBCTRICALLV-OPKRATBD VALVB8 

SCRIES “R" for •utomotk control on 125/150# ANSI flangod-or non*flongod*pipo tjrstomt 



THE ULTIMATE IN OPEN CONSTRUCTION PINCH VALVES 

The senes “R" line consists of two basic types The flange type 
"RAF" and the enlarged end type RA" Both types have open 
mechanisms for use where the totally enclosed series "L" is not 
required. Tht^y are available with all types of pneumatic or electric 
actuators for on off. proportioning, floating, fail open or fail-closed 
action as shown opposite on page 1 1 

These valves are available with aluminum and steel or cast iron 
and steel mechanisms They are completely self supporting, when 
installed, with flow in either direction and may be mounted in any 
position without having to purchase special support brackets for van 
ous attitudes 

The RAF series has 125/150 pound ANSI standard flanges. As with 
all flanged RKl valves, the flanges of the RAF series are fully molded 
a«# an integral part of the elastomeric body (or sleeve) of the valve and 
have a 2 taper to improve sealing characteristics through additional 
compression at the inside edge High pressure molding during vulcani- 
zation gives RKL pinch valve bodies their established reputation for 
quality, uniformity, and exceptional durability. RKL's patented positive 
opening feature is available on all series "R" valves 

The enlarged end "RA ’ body is of the same high quality fully 
molded construction and is for use on unthreaded schedule 40 pipe 

The pre pinched design, originally developed by RKL. offers 
capacities within 2% of full round opening valves. Flow is stream 
lined across the pre pinch and no lost motion is involved for propor 
tioning flow control as explained on page 2 under "Pre Pinched and 
Full Round Types’ 


All pneumatic actuators are RKL Rollomotorr.. These rolling dia 
ATO* AlR-iaOPCN FAIL CLOSED phragm actual *>rs have the advantages of long stroke, high pneumatic 

working pressures for tremendous thrust, and maximum efficiency 
through direct actuation These compact units provide space economy 
as well as monetary savings to the user Other types and makes of 
actuators available upon application. 



ATC — Alr To^l«M (Op0n on air Fallurt) ATCe — Air-TaXloa# with eoaltionvr ADA— OauMa Ac t thg 

ATO— Alr-Ta^pan (Claaa on sir foMuro) ATOe — Alr-To-Opon with PooHlonor 

ATOte— Air To-Opon. To-Clooo iD — Eloctricolly Oporolod •RATENTED 





m0 


Type RA ATC 

Air ltXlwt, Fail Opan. Maal Itf linipla 
IM coat Ml Inn a^icalNm. Fai an-all 
lannca mt pmaurat la 100 pii|. 


I# 

Type RAF - ATOP^ 

Air to*Optfi.*Faii Dostd with PositiOMf. 
For pro^NNial fkw control, no titomol 
tanks ntoM. 




Type RAF AOA 

Air-to<0^, Air toXloto, DonMt Mutg. 
For fail in last position. 



Type RAF ATOSP 


Ilir-lo-Opon, Sprini-toXliit. Tim most 
poiilivo fail doiod action. AtailaMt oilk 
si^ nioiintod positiontr for flow propor* 
tioninf, or spodal tfrikklt control. 
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OPCN MCCHANItM TYPtt 

HAND LBVBR OPKRATKD VALVBS 

fffJtfffS N* for qyick-aeting **on-yM** oorvico or mmnual flow control 

Th« tKclutivt. fully pattnttd. hind lever operated senes K valves offer the only quicli acting manually operated j 

pinch valve available to industry The self locking cam lever passes beyond the center in the closed position so that 
the valve will not fly open when pressurized in this position These valves are primarily for on off service However. I 

special flow adiusting screws, located on either side of the valve, m be furnished on application to limit the valve 
opening so that it can always be opened to the same predetermined flow rate 

The type “KHIF" is for flanged pipe systems and is drilled to 1 25/1 50 « ANSI standards. 

The type “KHL” is for use with schedule 40 pipe systems and is installed simply by loosening the hose clamps 
and clamping bolts at each end and inserting plain unthreaded pipe and then retightenmg the bolts and hose clamps 

The limiting factor for line pressure is not based on the rubber or elastomeric body but on the force required to 
actuate the hand lever These valves are fully self supporting and flow may be in either direction 



TYPE KHl** HAND LEVER OPERATED VALVE TYPE KHLE HAND LEVER OPERATED VALVE 

Enlarged End (Slip on) Connections Flanged Connections 




Limit twitch Syttwm 


SERIES LHW-BQ BEVEL GEAR OPERATED PINCH VALVES 

LOW TORQUE MANUALLY OPERATED 


PINCH VALVE OPERATION: Turning the hand whcrx.. activates the pinch valve 
item either raising or lowering the pinch bar to fully open the valve or close air or 
liquid tight on grits up to 1/8• **. 

In throttlirtg applications the bevel ge^r operator controls the degree of opening 
without driftirtg when subfected to lirw pressure 

PINCH VALVE CONSTRUCTION; Cast Iron or Aluminum housirni. Bevel gear 
operator. 303 S/S stem, mechanical stop on stem to prevent over pinching. 
126/160# or 260/300# ANSI flar^ge connections, fully molded pinch valve 
elastomer body (lir^K). All valves are factory tested and set for your application 

VALVE BODY MATERIALS: Pure gum rubber. Neoprene. Hypalon. Butyl. Buna N 
(Nitrile). Viton. EPDM (Nordel). Silicorte. FDA Rubber. O & T Butyl and Neoprene 

APPLICATIONS: Tailings. MiNt of line. Limestone. Wet cement. Leaching. 
Copper. Zinc. Ply ash and ocher mirteral slurries. Chemical Electrolytes. Dry 
p owder s . Graruiler materials. Sewage sludge and many chemical applications 


• 1SS/180# S 880/800# AISSI PLANOE8 
O ALUMINUM 0 CAST MON CONSTRUCTION 


O ELASTOMERIC LINERS 
O SIZES 4** THRU IS** 




Par MOW compute detoilt tee Bui. 675 
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InSnitely Variable Orifict Valve 
(with handwheel eperatsd hydraulic actuator) 
desifned far threttlinf sscvks 
maintains round conflfuratien 


SPKCIAL PINCH 


RKL Controls is noted for developing special pinch valves to fit 
special application Below are listed a few of the more recent 
special designs, some of which are now in our product line 



Oval Valve — developed to take the dit 
charge from the full width of a wonveyor 
belt 


3 WAY DIVERTER PINCH VALVE-STANDARD 125/150 ANSI FLANGE CONNECTIONS- Ta 
TALLY ENCLOSED-CAST IRON OR ALUMINUM HOUSING-HAND LEVER. PNEUMAifC. 
HYDRAULIC OR ELECTRIC OPERATOR-PARTIAL OR COMPUTE DIVERSION OF FLOW- 
NATURAL OR SYNTHETIC RUBBER BODY 

3 WAY 

'DIVKRTKR PINCH VALVK 


RKL thrM way divofter valve was developed to serve in place of tYvn valves used in confunction with a “Y" fitting, 
while retaining all the inherent advantages of a pinch valve As a result of this simplification, costs are lowered and 
space requirements significantly reduced 

OPERATION; The DV* series d verter pinch valve operates by rotary actuation of a drive shaft by a handiever. a 
pneumatic or hydraulic Imear actuator, or an electric act' ator to operate a double pinching mechanism When either 
leg of the diverter valve is completely c’osed the other eg will be comple elv open Through use of a positioner. 
miHing or partial separatfon (depending on direction of flow) can be accomplished with capacities of the tYVO legs 
being inversely proportional to one another in an even curve As with all KKl pinch valves the DV* se*^ies valves 
are adjusted ana tested to close gas tight at the manmum line pressure to bo encountered in the Yvorking environ 

ment for which they are ordered Eai h leg when open, maintains full round configuration 

CONSTRUCTION: The housing is composed of two halves and is available in cast iron or aluminum The pinching 

mechanism is composed of cast iron and r 303 stamiess steel parts with Teflon and Nylar bearings The heart of 

the valve is the rubber body (sleeve) The body is constructed of the highest quality elastomers (Natural or fyn 
thetic) with high tensile fabric reinfor lament and IS fu'ly molded during vulcanization (including integral 125/150 
pound ANSI standard flanges) to insure maKimum quality and aosolute uniformity 

The following elastomers are avai'able Pure Gum Rubber (Natural Rubber) Neoprene Hypalon*. Buna N Butyl 
Viton^. EPD (NordeP). and Food grade elastomers including white odorless and tasteless Neoprene or Butyl and 
FDA rubber Other elastomers available upon application 

RKL's patented positive opening feature is standard on all RKL DV* senes valves and replacement bodies Position 
indicating limit switches are available as an accessory Any type of actuator can be adapted to the DV* series me 
chanism upon customer application Sizes from to 10 Larger or smaller sizes upon application 

MAINTENANCE; Other than lubrication of the mechanism no maintenance or cleaning is required for the life of 
the valve When the rubber body wears out. replacement is simple and inexpensive 

APPLICATIONS: The senes DV* valve is currently being used for all sorts of slurries and veymg of dry materials 

from cement to food Selection of elastomers enables the valve to be matched to the application for the best possi 
ble resistance to abrasive and or corrosive substances The DV* valve is especially well suited to applications of 
mixture or dispersal of materials Typical applications include a constant feed system for filling bins bags or vats 
whereby one container is filled while the container in the alternate position is changed The DV* series valve can 
also be used with a positioner to introduce a substance into a closed loop, or alternatively to allow material in a 
closed loop to escape (continuous by pass) The obvious advantages m the continuous by pass application are 

1. maintenance of velocity (to prevent precipitation of suspended solids) 

2 reduction of wear through stabilization of back pressure on pump The unique attributes of the pinch valve and 
the varied potential of a diverter valve are combined to make the RKL DV* senes diverter pinch valve one of the 
most broadly applicable valves available to industry 

•Patented ^E. I. duPont Co trademarks 







SIZING PROCEDURES 

STEP 1 SLURRIES CORRECTION: 

0*7% Solids US# spocific gravity corraction 0PM 
8 30% Solids multiply raquirad QPM s 1 86 
31 -60% Solids multiply raquirad GPM m 2 00 

STEP 2 FLOW CONTROL VALVE SIZING 

Solva C. a_ . 

Qi HGPMI Corract for Spacific Gravity or 
Parcantaga Solids 
AP - Prassura drop across valva 
AP ^ P. (MINUS) P; 

P« Pressure to inlet of valve 
P; - Pressure loss downstream of 
valve 

Pick the correct valve si/e from C. s shown below 


STEP 3 FIND PERCENTAGE OF VALVE 
OPEN 
Cfitwiatttic- , 

Factor 

Rated C. 

Plot Flow Factor on Flow Curve Chart 


CAPACITIES AND 

CONTROL VALVE 


OASES 

i>*o \ r 

0 < *« cv ft /s« 

•€»•«• «•!*• (IHO 

r oSe^iwio p«kr#NMti I r I 4s0) 

P»«k VAo cO*tMl «•!*• »it« IrONi C. • Sol»« 


CONVERSION FACTORS 

0 P M soy liquid 7 47 • 7Cfm 
Wstsr a 35 Ibt /gsllon 

1 Imp (aritish) fsllor. I 2 U S gsHons 
•C = CF - 32) ^ 556 

•r *C • 1 S ^ 32 
Hssd wsttr ptig * ? ? 

U S gsllonf in on« cubic ft 7 4a 

Doubling dismttpr of vslvv mcroosot cspocity 4 timot 

•t 1(X)% opvn 


187 332 


4150 5320 |68(X) 


PLOW CHAiACTiaiSTICS POR ALL SSL VALVEt IM ANY IIZI 
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FLOW FACTOR 


IPICIFIC GRAVITY 

CORRiCTION FACTORS VALVi SIZING 

§•••• (Air * 1) 
mn4 Liswt^t (Volor * I) 
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SIZING INFORMATION 

APPLICATIONS 


QUICK KKFKillNCf FOK SIZING ONLY 

(Not to bo iKMd to d oNfmbio^S S thru • pbieti voNo 
cofitfoSifiQ floiol 

STEP 1 COKKiCT 0PM FOP SPECIFIC OPAVITY OP 
PEPCENTAOE SOLIDS 
STEP 2 DETEPMINE AP • P (MINUS)Pi 
STEPS ENTEP AP UNOEP A P PSI COLUMN 
STEP 4 PEAO ACPOSS TO THE FIPST VOLUME WHICH 
EXCEEDS THE GPM DETEPMINED IN STEP 1 
STEP » PEAD UP TO THE VALVE SI/E 

IX AMPLE COPPSCTED QPM SM AP 4 PSI SIZE 4** VALVE 


piSH Nys tPs 
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RKL Controlt hat baan a laadtr in davaloping tpacial compounds of standard rubbart and alas- 
tomars lor uta spaciMcally in pinch typo vaivts. Wa wart tha lirst to uta a Hypalon. Viton. and Sili- 
cona compound in standard pinch vahm bodias 

Tha obiact in dava*oping a compound for high abrasion rasistanca is to maintain as high a tansil 
strangth as pottiWa with at low a duromatar (tonnast) as postibla. A slurry parlicia flowing in a 
lina will than bounca off tha intarnal turfaca of tha pinch vala body without cutting tha rubbar or alas- 
tomar. Standard friction abrasion lasts cannot ba utad to maasura abrasiva impingamant waar, as 
occurs in a pinch valva. Highly loading a rubbar or alastomar, to dacraata its cost, only incraatas its 
duromatar and its rasistarca to closura at wall at dacraating its rasistanca to impingamant typa 
abrasion. 

Tha obfact in davalopmg a compound for high chamical rasistanca is to picli tha most highly 
rasistant alastomar and dmralop a formulation which doat not lota its chamical rasistanca at aitand 
art, curing agants. and fillart ara addad. It alto mutt ba hapt in mind that a low duromatar offars tha 
bast taal on closura with (ha laast amount of fore# raquirad to clota and that a high tansil strangth 
will offar longar lifa of tha alastomar at it is s'ratchad and strasiad upon closura of tha pinch valva 

RKL hat davalopad all thair compounds with tha abova paramatars m mind and oeiiavat it hat 
tha bast compounds, with tha broadast ranga availabla to industry. 

Tha data listad balow it maant only at a guide Whan a question, borderline cate O' j chemical it 
not listed, our factory should be consulted. We will be glad to lurmth test slabs of various compounds 
for evaluation in your own laboratoi lat 
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TYPICAL APPLICATIONS 



PNCUMATICAUY OfCRATCD STANDBY 
PUMPING SYSTEM: 

With pump #1 on standby and valvt #1 closad. pump #2 is 
supplying tha cyclona htadar with ora slurry thru a full round 
opaning sanas *'SG** valva. #2 Pump #2 raquiras mamtananca 
so pump #1 IS startad with valva #1 still closad As pump #1 
builds up prassura batwaan its outlat and valva #1 tha trapp^t 
air in tha 18" lina is raliavad thru tha small bypass **A" bach to 
tha sump. As soon as all air is raliavad valva #1 opans and 
valva #2 closas By raliavmg tha trappad air thru tha bypass 
tha possibility of water hammar, which cou!d damaga valva #1 
upon opaning. is alimmatad 


LIQUID LEVEL CONTROL SYSTEM: 

Tha Air to Opan with Positioner, senes ’ RAF ”, pinch valve is 
used to precisely control the level m the tanK regardless of tha 
variations in pump output pressure A vacuum breaker or stand 
pip«. higher than the manmum head of the pump, will eliminate 
any breathing or fluttering of the pinch valve body due to tha 
hydraulic piston effect creating a vacui«m on the downstream 
side of the valve This hydraulic piston .-^'fect is more prevalent 
at certain icntrolled flow capacities than it other capacities and 
depends on the length, angle, and size of the verticle drop of 
the valve discharge pipe. 


AIR LOCK: 

Two RKL air operated type *‘RAF‘* valves placed in senes are 
used very satisfactorily as an air lock to unload from a pressure or 
vacuum tank or when placed above a tank, to load the vessel. 
There are numerous industrial and chemical applications, one of 
the most common of which i * to replace the rotary valve under a 
cyclone separator m mills 

The system consists of one Air to Close valve (#2) and one 
Air to Open, fail Closed, valve (#1) to shut down the line in case 
of electric or air failure. 

Valve #2 closes .then Valve #1 opens to admit material, either 
wet or dry. flowing by gravity into the volume created by spool 
piece A". After an interval of time va^ve #1 closes and valve #2 
opens allowing the material to flow onto a conveyor or into an 
appropriate receiver 


/ 

DRIBBLE CONTROL (accuracy Va% of full scale) 

The batch weigher calls for a n<nv batch which actuates solenoid 
valve #1 opening the fully enclosed series *‘L" Air to Open Spring 
to Close (fail closed) RKL Pinch Valve When 90% of the batch 
has been weighed m. solenoid valve #2 actuates and extends 
cylinders *‘A" and Solenoid valve #1 is then closed and 

the spring to close pinch valve closes to dribble position, as deter 
mined by cylinders **A" and *'B‘V At about 99% of batch weight, 
solenoid valve #2 is closed and cylinders **A" and "6'* retract 
to allow the pinch valve to close tightly. 
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HOOKUP DIAORAMS FOR RKL 


PNEUMATIC OR HYDRAUUCALLY OPERATED VALVES 



The length of life of a pinch valve vanes wr.h the application and :s aitected primarily by the work- 
ing pressure, the working temperature, and the duty cycle Presuming that all of these conditions arc 
satisfactory, that the valve has been properly sized, and that the installation is correct, then we can say 
that on abrasive service, the life expectancy can be as much as five times as long as other types of 
valves. On corrosive fluid systems where the correct elastomer has been specified, life expectancy can 
be eqMai or greater than other types of valves. 


TESTING 


Each RKL Pinch Valve, regardless of type, i: hydrostatic.-lly or pneumatically pressure tested for 
tight closure and then set to hold a pressure approximately ten percent higher than the maximum work- 
ing pressure specified on the order, so that the rubber or elastomeric body cannot be overpinched by an 
operato^^ Certification of test will furnished when requested at no additional charge. 
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OTHER RKL PRODUCTS 



"VIBROSORB” VIBRATION ELIMINATOR "SPANSORB" EXPANSION JOINT 

tMtUN‘ (tM) IINID OftlONAl IIIIUN* (tM) IINIO OftlONAt 

RKL ROLLOMOTOR 

ROLLING DIAPHRAGM LINKAR ACTUATC 



HOW TO OROBR 


1 . Exact mode? numbtf . 

2. Qutrttt/ tua. 4 compaction, (ftanfa or tMp-on) 

3. Body matarlal. la poaHlaa opanint faatura raquirad? 

4. Sarvlca conditions 

A. Maximufii 4 mlnifiiimi Hna piaaaarat through 
aalva. 

B. Maximum 4 mlnknum tamparalura. 

C. For vacuum aaivlca a atata In Inchaa ot Marcury. 


D. Fcid or Alkali, adviaa corKorpt ration. 

E. Abraaiva. grit aiza. % solida. wat. dry. 

5. Air or Hydraulically oparatad valvaa. 

A. Air or hydraulic praaaura to oparata (paig). 

B. InatrufTPant air ranga (paIg). 

C. Ravaraa or diract acting poaitiorpar. 

6. Elactrically oparatad modala. 

A. Stata oparating voltaga. 

B. On off or modulating aarvica. 



RKL CONTROLS, INC. 

ARK ROAD LUMBERTON NEW JERSEY 08048 • PHO^E (60b) 267 2800 • TELEX 831 692 

COOVRIGHT 197? PKl CONTROLS INC 
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* DUK^NT TtAOfMAtK 


PRINTED IN U S A 



RKL CONTROLS 


MocMKSR 

Optn Con s truction, Fun Round, 
ManusNy Operated 





F 




KSR • HW 


INSTALLATION & MAINTENANCE 


THE SERIES K (HANDWHEEL OPERATED) RKL PINCH VALVE IS COMPLETELY ASSEMBLED AND 
AND READY TO INSTALL. 

1. BE SURE THE LENCTH OF PIPE LEFT OUT TO RECEIVE THE VALVE IS FOUR (4) TIICS 
THE NOMINAL PIPE DIAMETER FOR VALVE SIZES k" THRU 4" AND THREE (3) TIMES THE 
NOMINAL PIPE DIAMETER FOR VALVES SIZES 6" AND LARGER. 

2. THE VALVE MAY BE MOUNTED IN ANY POSHTON WITH TIE FLOW IN EITfER DIRECTION. 
DO NOT INSTALL TIE VALVE NEAR HOT STEAM LINES OR WHERE EXCESSIVE HEAT IS 

I ENCOUNTERED. 


3. MAKE SURE ;TIE PIPE ENDS THAT ARE INSERTED INTO THE RUBBER BODY ARE FREE OF 
ANY BURRS, PIPE THREADS . OR PIPE WRENCH M\RKS. THESE ENDS MUST BE SMOOTH FOR A 
TIGHt CONNECTION. 


4. TO INSTALL THE VALVE, LOOSEN THE HOSE CLAMPS AND .T IQ! FOIH CLAMPING BOLTS 
(19 ON THE ATTACHED PRINT), AND INSERT YOUR PIPE IN BOTH ENDS UNTIL THE PIPE 
BUTTS UP AC.AINST THE SHOIT-DERS INSIDE THE VALVE BODY. CTOSE THE VALVE . THEN 
RETIGHTEN THE FOIH CIAMPING BOLTS AND THE WO HOSE CUMPS. 


MAINTENANCE 

GREASE THE STEM OCCASIONALLY (i?6 ON THE ATTACHED PRINT) TO PREVENT THREAD WEAR. 
NO OTHER MAINTENANCE IS REQUIRED AS THERE ARE NO PACKING GLANDS OR OTHER MOVING 
PARTS THAT REQUIRE CREASE OR OIL. 



i; 


IF THE ABOVE INSTRUCTIONS ARE NOT FOLLOInT:D, ALL GUARANTEES AND WARRANTIES WILL 
BE VOID. 

] 

i 


RKL CONTROLS 
ROBBINS & MYERS, INC. 
BOX 276, ARK RD. 
LUMBERTON, N.J. 08048 
ph; 609-267-2800 
telfcx; 831-692 


REVISED: MAY 15, 1967 
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^ Model LHW D40026 

RKL CONTROLS ] Endosed, Pra-PindMd, 

— : ' Manually Operalad 



A 


RKL CONTROLS 
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TELEX: 831-692 
(609)267-2800 






















V ModMLHW 

RKL CONTROLS Enclosed, Pre-Pinched 
— ' Manually Operated 


ITEM OeSCRIPTIONS REO'D 


•ONNIT Aet'V I 

•OtT.tOMMTt 

LOCK WMNIM.eOIINITt ^ 

•iUTaiONNITi ♦ 

^Ua.LOWCH tONNIT I 

•TCM.VALVI I 

MICHNICAL iTO^tVALVI t 

PINCH CAN I 

•OLT.PO.P. t 

WAtHCN.PO.r. 4 

NUT, P.O#. t 

*0*-NIN0 •tPOOL-STIM. .... .1 

*0 *- NINO .SPOOL -tONNCT I 

SPOOL I 

ONtASE FITTINO S 

OOLT, SPOOL -CAP 4 

LOCK WASHEN, SPOOL -CAP 4 

WASHCN, SPOOL-CAP 4 

NUT, SPOOL-CAP 4 

SPOOL CAP I 

NYLATNON WASHES t 

ONASS NUT I 

HANDWHEEL I 

NE7AININ0 NUT,HW I 

KEY,KW-iNASS NUT ..... I 

sHEtLo 4k ik 

UNEN TUiE.SHEILO 4k 4k 

COVEN, LINEN TUNE 41k 4k 

NETAININO NINO, LINEN TUNE . .. 4k 4k 

*0- NINO, LINEN TUNE 4k 4k 

POSITION NINO 4k 4k 

LOCKING NINO , HANOWICEL I 

iOLT , SPOO..- OONNET 4 

LOCK WASHEN,SPOC(.-iONNET. . . .4 

SEALANT A/N 

mw CMi/rr 


iiif 


“31 








IDEDI 


lESQll 


10 10 


QUANTITY 


14 14 14 IS IS 


92 S2 92 


i 

RKL CONTROLS 

TELEX: 831-692 

- 1 
J 

ROBBINS & MYERS INC., Lumberton, NJ 080^.^ 

(609) 267-2800 

. 





















KKL SERIES '*L'* 

MODEL LHW (HANDWHEEL) 


BUIXITIN M>404*L 


THE MODEL LHW (HANDWHEEL OPERATED) RKL PINCH VALVI IS COMPLETELY ASSEMBLED, PRESSURE 

TESTED CONFORMING TO YOUR PRESSURE AND TEMPERATURE SPECIF I^TIONS AND IS READY FOR 

INSTALUTION. 

L. THE VALVE MAY BE MOUNTED IN ANY POSITION WITH THE FLOW IN EITHER DIRECTION. DO 

NOT INSTALL NEAR HOT STEAM LINES OR WHERE EXCESSIVE HEAT IS ENCOUNTERED UNLESS v.llva 
WAS SPBICFIED FOR HOT SERVICE. 

2. CLEAN YOUR METAL MATING FLANGES OF ALL OLD GASKETS AND ANY DIRT. 

i. COAT VALVE'S RUBBER FLANGES WITH A PASTE SOLUTION OF GRAPHITE AND GLYCERINE OR 
SILICONE GREASE. IF THESE ARE NOT READILY AVAILABLE, USE SOAPY WATER. THIS 
ENAB1£S YOU TO INSTALL EASIER AND MAY SAVE YOU DIFFICULTY IN PARTING FLANGES AT A 
LATER DATE. 

4. CU)SE THE VALVE WHILE TT IS BEING INSTALLED. 

b. MAKE SURE THAT THE PIPE LINE ON ONE SIDE OF THE VALVE HAS ENOUGH PLAY IN IT SO THAT 
THE PIPE FIANCE CAN BE DRAWN UP TO THE VALVE, AS THE VALVE WILL NOT STRETCH AND 
THERE MUST BE ENOUGH PUY TO TAKE CARE OF THE COMPRESSIBILITY OF THE EUSTOMBRIC 
FLANGE. IF THE PIPE LINE IS SOLIDLY ANCHORED ON BOTH SIDES, THEN A FLEXIBLE JOINT, 
SUCH AS AN RKL VIBROSORB OR SPANSORB MUST BE USED IN THE PIPE LINE TO CREATE PLAY. 

6. INSERT THE VALVE. POLL UP EQUALLY AND FIRMLY ON THE FLANGE BOLTS. AFTER IN 

SERVICE FOR 24 HRS, PULL UP FIRMLY ON FLANGE BOITS AGAIN. THIS IS TO ELIMINATE ANY 
LhAKAGE DUE TO AN ELASTOMERIC SET TAKING PLACE. 

GENERAL MAINTENANCE 


LUBRICATE THE VALVE STEM ONLY EVERY 2,000 CYCLES; MORE OFTEN IF NOT CYCLED AS MUCH. AN 
ALEMITE FITTING IS SUPPLIED IN THE SPOOL FOR THIS PURPOSE. 

DO NOT USE A BAR (CHEATER) THRU THE HANDWHEEL TO TIGHTEN THE VALVE CLOSURE AS OVERTORQUE 
CAN DAMAGE THE BRASS STEM NUT. 

THE TWO LOCK NUTS ON THE END OF THE RISING STEM HAVE BEEN ADJUSTED UNDER ACTUAL 
PKESStRE CONDITIONS TO GIVE YOU TIGHT SHUT OFf FOR YOUR PARTICULAR PRESSURE CONDITIONS 
AND IN THEIR SET POSITION, PREVENT OVER PINCrtING OF THE RUBBER PINCH VALVE BODY. ONLY 
ADJUST % TURN AT A TIME, OR CONSULT THE FACTORY. 

IF THE ABOVE INSTRUCTIONS ARE NOT FOLLOWED, ALL GUARANTIES AND WARRANTIES WILL BE VOID. 
IF ANY TROUBLE IS ENCOUNTERED DURING THE INSTALLATION OF THIS VALVE CALL: 


RKL CONTROLS 
llOBBINS & MYERS 
P.O. BOX 276, ARK RD. 
LUMBERTON, N,J. 08048 
PH: 609-267-2800, TELEX: 831-692 
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\ Model »QE 

RKL CONTROLS I Endond, Full Round, 
'' ' No Actuator required 



- 

RKL CONTROLS 
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TELEX; 831-882 

i 

onaaiMC a mvpriq int 

LiimbMton.NJ 08048 

(609)287-2800 
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RKL CONTROLS 


MKxM bGb 
Endosed, Pre-Ptnched 
No Actuator required 





















IN8TALUTI0N 6 HAINTEHANCB 


» 


THE SERIES SGE (SLIP-ON CONNECTIONS, AIR OPERATED) PINCH VALVE HAS BEEN COMPLETELY 
ASSEMBIZD AND TESTED TO CONFORM TO THE CONDITIONS OP YOUR APPLICATION. 

1. THE VALVr HAY BE MOUNTED IN ANY POSITION WITH THE PLOW IN EITHER DIRECTION. DO NOT 
INSTALL NEAR HOT STPJkM LINES OR WHERE EXCESSIVE HEAT IS ENCOUNTERED UNLESS VALVE WAS 
SPEOariED FOR HOT SERVICE. 

2. HAKE SURE THE PIPE ENDS THAT ARE INSERTED INTO THE RUBBER BODY ARE FREE FROM ANY 

' BURRS, THREADS, OR PIPE WRENCH NARKS, THESE ENDS MUST BE SMOOTH AND CLEAN FOR A TlOHT 
CONNECTION. 

3. TO INSTALL VALVE, LOOSEN THE BOLTS AND REMOVE THE VALVE HOUSING. INSERT YOUR PIPE 
IN BOTH ENDS OF THE RUBBER VALVE BODY UNTIL THE PIPE BUTTS UP AGAINST THE SHOULDERS 
INSIDE THE VALVE BODY (IF NECESSARY, MEAIURE TO INSURE PROPER INSERTION). 

4. AFTER INSERTING PIPE, BOLT THE HOUSING HALVES TOGETHER, THE YELLOW LINE MARKED ON 
THE OUTSIDE OF THE RUBBER VhV/E BODY SHOULD BE ALIGNED WITH THE SEAM WHERE THE HALVES 
OF THE HOUSING MEET (EITHER SIDE IS ACCEPTABLE). 

5. ATTACH AIR SUPPLY AT CONNECTION IN TOP OF VALVE HOUSING. 

6. USE ONLY CLEAN, DRY, NON-LUBRICATED AIR OR SPECIFIED HYDRAULIC FLUID TO OPERATE 
THE VALVE. 

7. DO NOT APPLY MORE PRESSURE THAN SPECIFIED TO OPERATE THE VALVE. USE A PRESSURE 
REDUCING VALMi WITH A BUILT-IN RELIEF PORT TO REDUCE YOUR PLANT AIR PRESSURE, IF 
NECESSARY. 

8. FOLLOW SAME PROCEDURE AS OUTLINED ABOVE WHEN INSTALLING REPLACEMENT RUBBER VALVE 
BODIES. 

CAUTION: IF THIS VALVE IS INSTALLED AFTER A PUMP, BE SURE IT IS FIXLY OPEN BEFORE 
STARTING THE PUMP, OR RELIEVE THE AIR PRESSURE BETWEEN THE VALVE AND PUMP BEFORE 
OPENING THE VALVE TO PREVENT DAMAGE TO THE RUBBER LINER DUE TO HYDRAULIC HAMMER. 

QUESTIONS REGARDING INSTALLATION OF NEW VALVES OR REPLACEMENT BODIES, OR PROPER 
OPERATION OF THE VALVE, SHOULD BE REFERRED TO THE CUSTOMER SERVICE DEPARTMENT AT THE 
FOLLOWING ADDRESS: 


RKL CONTROLS 
ROBBINS 6. MYERS, INC. 
P.O. BOX 276, ARK RD. 
LUMBERTON, N.J. 08048 
PH: 609-267-2800 
TELEX: 831-692 
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3 WAT \ALVE 



V Mo<M8Q C40047 I 

RKL CONTROLS EndOMd, Full Round, 

^ No Actuator required 



RKL CONTROLS ._3 

ROBBINS A MYERS INC., Lumberton, NJ 080M 


TELEX 831 -692 
(609) 267-2800 


J 
















RKLC 0 NTH 0 L 8 


i£n c lowd, P w- W nctw 
No Actuator required 






Fails: Open 


2 

B0«#CTAS8Emv 

• 1 

2A 

BOLT, BONNET Atrv • • • 

• s 

2B 

LOCK «MABHEN, BONNET ASrv • 

• s 

20 

NUT. BONNET /"S*Y 

• e 

2E 

OASKET, BOMCT ASr V • • • 

• 2 

SA 

PtUO, BOIMET ASS*Y ■ • 

1 


snXHARr&€LOw Fon ouANmr. 


iPlJ 




QUANTITY 


80 PWCH VALVE BONNETS 


H/4 

H/2 

2 

21/2 


10 I 12 


10 10 


RKL CONTROLS 

ROBBINS S MYERS INC., Lumterton, NJ (M04S 


TELEX: 831-«9 
(609) 267-280 



























IN8TALUTI0N AND MAINTENANCN INSTRUCTIONS 
(REPUCEMENT OP HOUSING GASKEIS AND VALVE BODIES) 

I 

1. THIS VALVE IS RECEIVED FROM THE FACTORY READY FOR INSTALLATION AND AIR OR HYDRAULIC 
HOOK-UP AS PER THE ATTACHED HOOK-UP DIAGRAM. THIS VALVE HAS BEEN THOROUGHLY TESTED FOR 
TIGHTNESS BEFORE SHlPMEtT. 

2 . USE A LUDRICANT NOT HARMFUL TO RUBBER ON THE FACE OF THE FLANGES BEFORE INSTALLING 
THE VALVE. 

3. USE ONLY CLEAN. DRr. NON-LUBRICATED AIR OR SPECIFIED HYDRAULIC FLUID TO OPERATE THE 
VALVE. 

•*. DO NOT APPLY MORE PRESSURE THAN SPECIFIED ON THE HOOKUP DIAGRAM, USING A PRESSURE 
REDUCING VALVE AS SHOWN, IF NE PESSARY. 

REPLACEMENT OF GASKETS AND BODY 

1. IF GASKETS NEED RBPUCINC, REMOVE THE VALVE FROM THE LINE AND SEPARATE THE VALVE 
HO' SING BY REMOVING BOLTS AND NUTS NO. 3 AND 5 AS SHOWN ON DRAWING IGS-722C. 

2. CIXAN GASKETED SURFACES COMPLETELY AND APPLY NEW GASKETS. 

3. WHEN INSTALLING NEW RUBBER BODY, COAT THE BACK OF THE NEW BODY FUNGES FOR AT I2AST 
2" ALONG THE SPOOL OF THE BODY FROM EITHER END WITH A GLYCERINE AND WATER SOLUTION, 
VASOLENE, OR OTHER LUBRICANT, WHICH WILL NOT ATTACK RUBBER. (SILICONE GREASE MAY ALSO BE 

USED.) 

U. INSERT NEW BODY IN ONE VALVE HOUSING HALF, ALLOWING AN EQUAL AMOUNT TO STICK OUT OF 
EITHER END. BE SURE TO ALIGN THE BOLT HOLES IN THE RUBBER BODY WITH THE THREADED HOLES IN 
THE HOUSING. 

5. PLACE OTHER HALF OF THE VALVE HOUSING OVER THE RUBBER BODY AND BOLT THE TWO HALVES 
TOGETHER WITH NEW GASKETS, #6 ON PRINT IGS-722C. 

6. TIGHTEN THE HOUSING BOLTS TIGHTLY AND TRIM THE EXCESS GASKET FLUSH WITH THE CASTING ON 
BOTH SIDES AND ENDS OF THE VALVE. 

7. CO/'T THE FACE OF THE RUBBER FLANGES WITH A LUBRICANT NON-HARMFUL TO RUBBER SUCH AS A 
SOLUTION OF GLYCERINE AND WATER OR VASOLENE. 

8. FOLLOW THE INSTRUCTIONS ABOVE FOR INSTALLATION OF THE VALVE. 

CAUTION; IF THIS VALVE IS INSTALLED AFTER A PUMP, BE SLRE IT IS FULLY OPEN BEFORE 
STARTING THE P"MP OR RELIEVE THE AIR PRESSURE BETWEEN THE VALVE AND PUMP BEFORE OPENING 
THE VALVE TO ITIEVENT DAMAGE TO THE RUBBER LINER DL^E TO HYDRAULIC HAMMER. 

IF THE ABOVE INSTRUCTIONS ARE NOT FOLLOWED, ALL GUARANTEES AND WARRANTIES WILL BE VOID. 

IF YOU HAVE ANY QLTSTIONS WHEN INSTALLING A VALVE OR REPLACING A VALVE BODY, CALL OUR . 
PLANT DIRECTLY. 


RKL CONTROLS 

ROBBINS AND MYERS, INC. 

•>.0. BOX 276, ARK RD. 

LUMBERTON, N.J. 080A8 

PH; 609-267-2800 TELEX: 831-692 
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RKL CONTROLS 


MoM LAF-ATCOY 040064 

Enclosed, Pre-Pi nched, 

Ftoher I/P Transducer and PoeMonet 



RKL CONTROLS 
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TELEX: 831-692 


ROBBINS & MYERS INC., Lumberton, NJ 06048 


(609)267-2800 
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RKL CONTROLS 


Enclosed, Pre>Pinched, 
Limit Switches 




































UoUUiM 


( 


RKL CONTROLS^ 


Model LAF-AT08P-0Y 
Enclosed, Pre^nched 


ITEM DESCRIPTIOWS REOt) 

1 BODY I 

2 BONWeX ASS’Y I 

?A BOLT. BONNETS • • p 

2B. LOCK MIASHER, BONNETS ^ 

20. NUT. BONNETS 

8 C BREATHER PLUG, ACTUATOR - I 

3A PLUG. LOWER BONNET I 

T. STEM. VALVE I 

5. PNCH BAR I 

3A BOLT POP — 2 

5C WASHER. POE 4 

50. NUT. POE 2 


6 . COUPLING 

6 A. JAM NUT, COUPLING • 

7. YOKE ...... 

7 A. BEARING. YOKE 

70. *’0"~RING.Y0KE’STEM • 

7C “O'-RING, YOKE- BONNET 


7D BOLT . YOKE - BONNET 4 

7E. LOCK WASHER, YOKE -BONNET 4 

7F BOLT .YOKE- ACTUATOR ■ . • . .4 

7G LOCK WASHER, YOKE -ACTUATOR 4 

8 CYLINDER BOTTOM , ACTUATOR I 

8A BEARING, CYUNOER BOTTOM 2 

8B. "0*- RING. CYUNOER BOTTOM I 

ft CYUNOER MIDDLE, ACTUATOR ■ • . . | 

9A BOLT, MIDDLE -BOTTOM CYLINDER • • ■ • ★ 4^ 

9B LOCK WASHER, MIDDLE-BOTTOM CYUlCER * * 

9C WAShCR, MIDDLE -BOTTOM CYLINDER • • - # 

90 NUT. MtOOLE- BOTTOM CYLINDER ★ 

(0. CYLINDER HEAD ACTUATOR I 

lOA BOLT. HEAD-MIDDLE CYLINDER ^ ^ 

108 LOCK WASHER, HE AO 'MIDDLE CYLINDER < ★ ^ 

IOC WASHER, HE AO -MIDDLE CYLINDER 4^ 

100. NUT. HEAD-MIDDLE CYLINDER ★ * 

11 DIAPHRAGM } 

12 PISTON. ACTUATOR • * • • — I 

13 RSTON RING, ACTUATOR 1 

I3A. BOLT . RING-PISTON ★ 4f- 

I3B. LOCK WASHER. RING-PISTON ★ 4^ 

14 STEM ACTUATOR I 

I4A RING. PISTON • . . . ) 

I4B. WASHER , PISTON -STEM I 

I4C LOCK NUT. PISTON -STEM | 

47 COMPRESSION RETURN SPRING - • • * • I 

47A BUTTON, SPRING • ( 



47C. 

47E. 


NUT, SPRING - ■ 

SET SCREW, SPRING 


QUANTITY 

»iMOM ioeicr’ 


M /If ~r i i i i~ < 1 I I rr ♦ } to~} a 1 »* iT* 


M t4 le « 




OUftNTITY 

47 [ iO '' 100 " BO 


L »i_|: , io ; « ^ BO 

! « • i ■ ' a , 10 ; 


-t -- 




i,, j 


♦ see 'CHART NO.!' 

B If see ' CHART N02 ' 


RKL CONTROLS 17 ( 

cl/^oalue 1. UVPOQ iMr I iimhArtnn. NJ 08048 


TELEX; 631-692 
(609)267-2800 



SERIES LAF-AT08P 
RA-ATOSP 


INSTALLATION & MAINTENANCE 


BULLETIN M-412 


k 

[ (AIR-TO-OPEN, SPRING -TO-CLOSE) 

The above listed Series of RKL pinch type valves are standard valve 
I mechanisms with an alr-to-open, sprlng-to-close actuator. 

These series of valves have been completely assembled and tested and the 
K spring tension adjusting bolt set tor approximately 10^ above the line 
^ pressure specified on your order. The valve Is ready for Installation as 

I it is received. 

r Thestj valves may be mounted in any position with flow In either direction. 

Follow the Installation and maintenance Instructions attached for the 
I particular type of open body or closed body construction furnished. 

The Ser ies L valves are furnished with an alemlte lubricating fitting In 
the spool piece for lubrication every 10, 000. cycles . The Series RAP and 
I RA valves should be lubricated directly on the stem with a heavy grease 

I onco every 10,000 cycles. 

If you want to increase the tension on the spring for a higher line pressure, 
[ Utru the rubber body, the spring tension adjusting bolt may be screwed 

inwards after loosening the spring adjusting bolt lock nut. 

[ There is a limit to the line pressure thl4 valve will hold with the 
I particular spring furnished you. If you cannot get tight shut off with 

this spring for an increased line pressure, contact the factory to see If 
a heavier spring is available for the size actuator you have. Remember, 
the further in you screw the spring tension bolt, the higher the air 
pressure required to open the valve. 

^ Be sure the vent hole in the spring cover is clear at all times. 

The air hook up for this type air-to-open, spring-to-close valve Is shown 
on the air hook up diagram attached. 

IF THE ABOVE INSTRUCTIONS ARE NOT FOLLOWED, ALL GUARANTIES AND WARRANTIES 
WILL BE VOID. 


RKL CONTROLS 

Robbins & Myers, Inc, 

P.O Box ?76, Ark Rond 
Lumbofton, NJ 08048 
Ph 609 267 2800 Telex 831-692 
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10. To remove wearing rings lor replacement, ihey must 
he split hy using j cold chisel (hig 


3 

3 Remove spacer wi>uplmg tlig U 

4. Remove vjsmg hv>lts and heating housing vupptnt 
when turnished The wompleie unit can now he 
withdrawn from the wjsipg (hig 41( Including motor 
I'n II miMor pumps ) 

NOTE -On larger mi>ior pumps some wusu>mer» prefer to 
disci>nnect piping and remove casing, leaving 
moti>r undisturbed 


f ft 

8. Remove shaft sleeve (and met hanical seal if 
applicahlel 

^ Coolftd Covtf Only 

Ki>r pumps with ciniled stuffing bok covers, remove 
special gland studs. This is best accomplished hy 
putting two nuts on the special stud and uns«.rewin| 
the first against the second Remtwe the stat ii-seals 
and withdraw the ciH>led cover 

CAUTION: On pumps for hot service furnished with a 
cooled stuffing hox cover, it tor any reason no coiding 
liquid IS provided to the jacket, be sure ti> vent the 
jacket to prevent build up of pre ure 


MAINTENANCE 


WARMSC* Hetore attempting any inipestion «n repair 
on the pump the driver wiHitiidi must be in 
the *otr* positiiMi. linked and tagged to pre* 
srnt mitirv to j«ers«>nnel performing servne 
»»n the pump 

OISASSIMBLV 

The ha^k withdrawal feature of the pump enables the 
complete unit to be drsmantled without disturbing the 
pump lasing and piping (alto the driver, if a spacer coupling 
IS used on tfie cradle riHuinted versHin) 

1 Shut otf all valves controlling liquid flow to and from 
the pump and dis^imneit elei.trical connections. Dram 
casing Drain cradle (it lul lubricated). 

\RMSti BetiUf .ittemjOirg to dissassenihle jnirnp. 

pump must he isolated Iroir. s> stem, dr.rne.l 
ot hqmd and iinded it pump is handling tiot 
liquid 

2 [)is«.onnec t seal flushing lines 


5. With the uat of a gear puller w .hdraw the impeller 
after rertuivmg the retaming boll (right hand thread) 
and washer Be sure pullers are tel apinsi impeller 
vanes 

6 Remove gland nuts and withdraw gland on to shaft If 
the unit It soft packed, remove the packing and lan- 
tern ring (See section on Packing Replacement). 

7 Extract two bolls holding cradle or suppsut head on 
motor pumps to casing cover Withdraw casing cover 

(Fig M 




11. On cradle mounted units the itiaft and bearings are 
removed by removing the bearing end covers and 
lapping shaft throug}i. 

CLEANING AND INSPECTION 

WARNINd Di» not attempt any maintenance, inspec- 
tion, repair or cteamng in the vicinity of 
rotating equipment Such action could result 
in personal injury to i>pcraling personnel 

Discard gaskets and packing as new parts must be used 
during assembly All parts must be clean before assembly. 
This IS particularly important at threads, gasket surfaces 
radial fit contact areas. 

NOIT; Ingcrsoll Rand assumes no responsibility or 

liability fur damages caused by the use and 
failure of the pump which has been fitted 
with spare or icpair parts not of Ingersoll- 
Rand manufacture. Only genuine parts from 
Ingcrsoll Rand or an authon/ed Distribulor 
should be used. 

Inspect impeller for excessive wear or scoring parlicu- 
tally m wealing areas. Wearing ring clearances should be 
o< tween .0I0-.017'' diarnelrically. Check that threads arc 
1cm Lnsurc that (ho key way is not damaged. Check shaft 
lor straightness and conosion. Check that impeller and 
coupling fit is between .000 and OOT loose. Check shaft 
sleeve for siiaigtness and wear, particularly on soft packed 
units. Excessive wear or grooves will lead to unacceptable 
leakage. 

Examine kcvways and keys. Keys should be snug fitting, 
hut not tight. Examine stuffing box wearing rings and 
ensure that no wear or scoring has taken place. Check 
circumferential mating areas for burrs etc. Remove old 
gasket material and clean up face. Examine the internal 
bore of the stuffing box to ensure cleanliness and that there 
is no build up of deposits. Check all threads and tapped 
holes for burrs. 

Inspect surtacc of gland that contacts packing to be sure 
that It IS clean and smooth. On mechanical seal glands, 
remove old gasket matenal and check inside diameter of 
glands, inspect coupling keyways. inspect casing wearing 
rings for wear and scoring and replace if necessary. Check 
casing mating surfaces for burrs and remove any old gasket 
material Check casing for corrosion and thoroughly clean. 

On cradle pumps check that shaft end play is between 
002 and .016". On motor pump versions, check the motor 
shaft extemion against the following table. Should any of 
the limits be exceeded check with the motor manufacturer 
tor recommended repair or replacement parts. 

RABBET FACE 

FRAMES ECCENTRICITY RUNOUT 
143-266 .004 TIR .004 TIR 

2S4-36S .006 TIR .006 TIR 

RE ASSEMBLY PROCEDURE 

NOTE:-For H motor pumps steps I, 2 and 3 do not apply 
and the support head should be bolted to the 
motor prior to step 4. 

I. Slide bearing on to shaft as far as possible by hand. 


Light oil lubrication of the shaft wfll help. Tap or preu 
bearings up to locate shoulders. Do not uie eaceuive 
force if bearings are being tapped onto ahaft as this 
may damage the races and reduce bearing life. 

Heat must nut be used particularly on grease packed 
bearings as the lubrication properties of the grease may 
be impaired 

2. Place shaft and bearing assembly into cradle. Lightly 
lubricate bearing outside diameter and tap into place if 
necessary. 

3. Bolt bearing end covers to cradle. For oil lubricated 
units, place lip seals in position in end covert. 

4 . Position seal siaiionary sealface and gasket in gland 
(mechanical seal only) and place gland on shaft. Posi- 
tion seal on sleeve and tit out to shaft. 

5. If applicable locate wearing ring i.ito casing cover. This 
is a light interference Til, and should be pressed in. 
Cooling the wearing ring in a freezer will assist the 
operation. 

6. Cooled Cover Only 

For pumps with cooled stuffing box covers position 
gasket and o-ring after making sure seating surfaces and 
o-rtng grove are clean. Refer to page 12 or 14 for 
proper positioning of gaskets. 

Assemble cooling cover to casing cove: and place 
stat-o-seals on special gland studs. Tighten the special 
gland studs using double nut method described in 
Disassembly, paragraph 9. The cooUng cover is now 
^clamped into position. 

7. Position casing cover on shaft and bolt to cradle 
(support head on motor pumps). 

8. Locate impeller drive key and then bolt impeller into 
position. Ensure that the drive key is located correctly 
into the shaft sleeve. 

9. Replace casing ring if necessary. Replace gasket, bolt 
complete assembly to the pump case. Refer to table 2- 
page 6 for casing bolt torque valves. 

10. Bolt gland into position. 

11. Assemble bearing housing support (when furnished) 
with bearing housing and bed. 

12. Before starting unit be certain that the impeller rotates 
freely. 

REPLACEMENT OF MECHANICAL SEAL 

Mechanical seals should be checked, particularly during • 
the first hours of operation. Minor leakage through the seal 
usually stops after a short time, however if it continues, 
stop the pump and examine the seal. Excessive leakage past 
a mechanical seal usually indicates worn or broken parts, 
which require replacement. 

To replace a mechanical seal the pump must be disman- 
tled (See Disassembly). The stationary part of seal must be 
removed from the gland and replaced by a new part. 

Remove the gasket from the seal cover, thoroughly clean 
gland and replace gaskets. 

Setting of the replacement seal should be carried out in 
accordance with the seal drawing that is provided with the 




SHAFT 
RUN OUT 
.002 TIR 
.003 TIR 


* k.#r* 


unik With John c'une type ) the leiiing n aulomalK iince 
the leal ii located against a ihouldet on the sleeve 

RCPL ACINO (OFT FACKINO 
When packing becomes woin to the extent that leakage 
cannot he contiolled within desiiable limns, it is adviuble 
lo repack the stuffing box. 

I Remove bolts securing gland, and withdraw gland 

7 With the aid of a hook, pull the packing and kiI cafe 
ring from the stuffing box 

3 Thoroughly clean stufOng box and inspect sleeve i>e 


tore repKking Leakage may be oue to a worn ilteve 
requiting replacement. 

4. Install two (2) tings of packing, enturuig >hat Joints are 
staggered. 

5 Insert Seal Cage (If used) 

6 Insert three rings (four if seal cage is not used) of 
packing 

7. Insert gland nuts and draw down futfee tight Ensure 
tl at the nuts have been tightened evenly, then tighten 
nuts an extra 1/4 turn to initially tel the packing. 


SEAL TYPES ANP SETTINGS 


SETTING DIMENSIONS APPLY TO 0 RING SEATS OR SEATS WITH TEFLON WEDGES IN ALL CASES. 



ORDERING INSTRUCTIONS 

BY GIVING complete INFORMATION. YOU WILL ENABLE US TO 
FILL YOUR ORDER CORRECTLY AND AVOID UNNECESSARY DELAYS 


HOW TO ORDER REPLACEMENT PARTS 

When ordering replacemeni parts, please specify 

I. The SIZE A TYPE, ard SERIAL NUMBER as stamped 
on the PUMP name plate. (The Size is the numencal 
prefix to the Type). 

: The FORM Nl'MBER of this booklet (FORM SPAD- 

: 7 ) 

3 The QUANTITY 

4 The PART NUMBER and DESf'RIPTION exactly as 
listed 

EXAMPLE 

2 1/2 X 11/2 X 12 HC SERIAL No 0272 4502 
FORM SPAD 27C 
1 - CASING - 2469 
1 - IMPELLER - 1129 

HOW TO ORDER MOTOR PARTS 

Complete motor & motor parts shvmn in the pans list 
must be procured from I R 


HOWTO 

SELECT 




Eilch Parts List shows the parts which are included in 
each of the following three classes of recommended spares 


CLASS I MINIMIS Suggested for Domestic Service 
V hen pump is handling clean, noncorrosivc liq- 
uids and where interruptions in service are nui 
important 

CLASS 2 average Suggested for Domestic Sersice 
when pump is handling abrasive or corros*ve 
liquids and where some interruptions in conii- 
nuify of service arc not objectionable 

CLASS 3- MAXIMUM Suggested for Export Marine or 
Domestic Service where interruptions m service 
are objectionable, 


Our Sales Representative in your area will gladly review 
the class of spares best suited to meet your requirements 

N^Tien ordering recommended spares, please follow the 
procedure as outlined for replacement parts 


-IMPORTANT 


ordering motor parts, alwass give the Motor Sena! Number and the Model Number 
as read from the motor name plate Also furnish the Pump Serial Number. 


REFER ALL COMMUNICATIONS TO THE NEAREST ADDRESS LISTED ON THE BACK COVER 
OR TO THE NEAREST INGERSOLL RANO DISTRIBUTOR 


186 




H/HC EXPLODED VIEW DRAWINGS 
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CAST IROf^ 


SERIES 



Hydronic Electric boilers 







FOR 

INDUSTRIAL 

COMMERCIAL 

RESIDENTIAL 

Hijdrom , 


Striei PEB-3-45 

Rated: 461,000 BTU/Hr. Output 


STEAM A 
WATER 


12 SIZES 

RATED: 102.500 to 1.536,800 BTU/hr. Output 

^ * •, Is I vMf»'0 p.iCKfTQfd 

' M lv ' H •nst.ill.Uion 


Heating At Its Best 

Tf .» -lH C.isl Iron ElPClnc Boiler incorpOf.Ues many 

ou»:>! m l 'vj . 'pn»*ofiru^ imj dosiqn fiMtures m koeping with 
modern ji, • : .shnl cornm.TCi.il .md resKlenti.il pMns when 

V f^v'V ' ^'•'.Itinq IS desirtHj 

Th* right i« reserved by the rnAnutacturer to make changes at any time without notice 


Cast Iron B/ock Assembly 
with electric heating elements 


THE PEERLESS HEATER COMPANY 

DIV Of PffRlfSS INDUSTHKS, INC 


BOYERTOWN, PENNSYLVANIA 19512 


HEAT 





EUCTRIC BOItER DATA 


Boiler Model No.: PEB-8«4SW 

Description: 480/60/3 - Proportionel Temperature Control (8 Stegee) with Inmereion 

Sensor - 30 P.S.I.G. W.W.P. 

Boiler Size - KW: ^0 

Grose Output - MBH: 1229.4 

Not Water MBH: 1069.6 

Net Water - Sq.Pt.: 7130 

Shipping Weight - Lbs.: 3277 


PART 

SUPPLIER 

PART NUMBER 

QUANTITY 

Control Transformer 

Acme Electric 

TA-81213-250VA 

1 

Thera Itimeter 

Ametek 

84877-3 1/2" Sq. 

1 

Time Delay Relay 

Amperite 

115N015 

7 

Octal Base 

Bell Industrial 

8QR 

7 

Mounting Track 

Bell Industrial 

TK2-12-14" 

1 

Line Fuse 

Buss 

JKS-1 SAMP- 600 Volt 

2 

Heating Element 

J.V. Calhoun 

TG- 2507- 16"-5KW-480V. 

72 

Element Gasket 

J.V. Calhoun 

2-16717 

72 

Class J Fuse 

Chase Shawnut 

A4J30-30AMP (AMP-Trap) 

24 

Class J Fuse 

Chase Shawmut 

A4J60-60AMP (AMP-Trap) 

24 

Indicator Light 

Dialight Corp. 

135-5763-1431-311 Red 

8 

Indicator Light 

Dialight Corp. 

135-5763-1433-311 Amber 

1 

Noon Glow Lamp 

Dialight Corp. 

B2A(NE-51H)T-3-l/4" 

9 

High Limit Control 

Honeywell 

U006A1058 

1 

Contactor 

I.T.E. Rowan 

2200-EB-430AA-76 

8 

Contactor 

I.T.E. Rowan 

2200-EB-430AA-77 

1 

Contactor 

I.T.E. Rowan 

2200-EB-430AA-1-77 

7 

Low Water Cut-Off 

McDonnell-Miller 

764 

1 

Immersion Sensor 

Penn Controls 

A9LAAA-11 

1 

Actrol Staging Control 

Penn Controls 

R20AB-3 

1 

Signal Center 

Penn Controls 

R21AD-1 

1 

120- 24V Transformer 

Penn Controls 

Y64AL-2- lOOVA 

1 

Pressure Relief Valve 

Watts 

740-1"- 30#- 1300 MBH 

1 
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PB6RL6SS siRris 


b| 

tAFINOt • f Rf CIRICAFIONf • OIMfNflOMf 
OtAWINOS •‘SfANOARO tOUlfMtMT 


OPPOSITE I 
SIDE U 


W/ 

jUjjjn 

1 

[ 



I J FRONT TOP 

NOTE: In Jdition to the left Terminal Bo* * 0 “ Terminal Bor is furnished on Models PEB-4 through PEB-6, 208/240 volts; 

M. J - 1 <^£B*8 through PEB-10. 480 volts. 


Series PEB-ffAnNGS S DIMENSIONS 



Boiler Gross 
Slie Output 
KW MBH 


1 Ntl Rsting* | 

Water 

MBH 

Wetef 
Sq. R. 

Steem 

MBH 

Steem 
Sq. Pt. 


Dimensions 


No. of 
SKW 

Healer 

Elements 


Rated 
Voltage 
3 Phase 


Rated Amps 

3 Phase 





With 
67.PE 
or 764 
LWCO 

With 

47-2 

Feeder 


PEQt 45 


PfR ?-30 


PfR 45 


PLfJ- 

4 45 

PLB 

5 45 



PLtT 

■7-45 

'~plb‘ 

<E 


30 

102 5 

89 6 

600 

1 3 1 

320 

45 

153 7 

133 9 

895 


480 

60 

204 9 

178 3 

1190 

153 8 

mm 

90 

307 4 

267 0 

1780 

230 3 

960 

135 

461 0 

401 7 

2680 

346 6 

1445 

180 

614 7 

533 9 

3560 

4606 

1920 , 

225 

768 4 

667 8 

4450 

576 1 





208/240/480 


208^240/480 


208/240/480 


208/240/4 


83/72 36 


PER- 10-45 1 

450 i 

1536 8 

1335 7 1 

8905 

11743 1 

4895 

90 ^ 

1 ^30 j 

542 




‘Net ratings are based on I B R piping and pick>up factors for automatically fired boilers 
**Net rating is based on net rating m BTU per hour at 170’ boiler water temperature with heat emission of tSO 3TU/sq ft 
‘ "For single phase PEB-1-30 240V and 125 Amps. PEB-1-45. 240V and 188 Amps PEB-2-30. 240V and 250 Amps 


NOTE; On multiple bo*ler installations allow at least 30" 
boiw<*en boilers for servicing 

I »r1es peb electric boiler I 


SERIES PEB ELECTRIC BOILERS 
STANDARD EQUIPMENT; (WATER) 


iOCATION 

C 


TAPPINO IOCATION, SUE A USE 
SIZE 1 

NPT STEAM 

w — 


Pop Sofoty Votv 


Sttom Ocmpo 
low Wofof Co»>oe 

Soilor Pfolw 

apfMfn 

Swppty 


WATEa 
AuHlIlory 
ilmif Control 
aolitf Volvo 
Limit a 

Opofotiofl Control 
Thofoitimttof 

Boiltr proto 

Wotufw 

Supply 

low Wotop Cut<>Oe 


Deluxe type steel insulated 
jacket 

J-imit & operating control 
Low water cut-off 
Pressure reh^'f valve A S M E 
30 lb, 

Power supply terminal box(es) 
Control transformer 
Theraltimeter 


8 Drain cock 

9 Combination magnetic contac- 
tors & fuse blocks 

10 Flange type immersion 
elemf?r‘^ sheathed in copper 
alloy 

1 \ Time delay relays • 15 second 

12 Completely wired 8 assembled 


*AUXIIIAIIY TAPPINO ON OPPOSITE SIDE. 


WORWNG PRESSURE: 
so IBS. WATER 1^ 
15 LBS. STEAM 
80 LBS. WATER (Available) 






POWER SUPPLY TERMINAL BOX INCLUDES POWER SUPPLY TER- 
MINAL BLOCK. PILOT LIGHTS INDICATING EACH STAGE. POWER 
ON-OFF SWITCH WITH LIGHT. CONTROL TRANSFORMER. TIME 
DELAV RELAYS 

STANDARD EQUIPMENT: (STEAM) 

Same as water except pressure limit control, pressure operating control, 
compound steam pressure gauge m lieu of theraltimeter. A S M E, pop 
safety valve (side outlet) 15 lb m hen of water pressiir(» relief valve, gauge 
glass set 

OPTIONAL EQUIPMENT: 

Sequencing indoor-outdOor control, combination pump and low water 
cut-oil control i steam only) combination low water cut-off feeder 


DiSTRiBUTED BY: 


ORIGINAL PAGU 
OF POOR QUALITV 























































































































8 — nMTMM me MHin 


1- m START UP 

a. IMPORTANT- On Sttam boile>’s b« surt boiler and system Nas been cleaned properly lo insura against surging or boiler priming. 
The mathod lor cleaning is described m the attached CARE AND OPERATION OF PEERLESS BOILERS. Alter cleaning, fdl boiler 
lo Iba prescribed water line height ol 24" above the lloor. 

b. On Water boilers, be sure Ihr system has been tilled witb water and vented free of air. 

c. Chech all electrical connections as some may have loosened in shipment. 

d. Check to see that all luses are in place. 

2- STARTUP 

a. Set the thermostat or operating control lo desired selling. 

b. Close the mam power switch. 

' c. Close the "Power" switch in the Terminal 601. 
d. Boiler is now in an operating condition. 


I 


I 


s 


I 


H SERVICE AND MAINTENANCE 


l^Do not maintain a higher ternpefature than Is necessary to comfortably heat the building. 

2- On a water boiler, if it is necessary to add water in excess of Vj ib. gauge pressure pefmonth, check for leaks and correct im- 
mediately. If water is required to renew the water line m a steam boiler at least once a month also check for leaks and correct 
immediately. Excessive introduction of make up water may result in the formation of lime scale and sludge on the heater ele* 
ments, which will reduce the life and effectiveness of the heating elements. 

3- -lf it IS necessary to clean or replace the heating elements, dram the boiler and system. Disconnect the wiring to each element 
separately and remove the element from the boiler Clean or replace element, reinstall it m the boiler and rewire it before re* 
moving the next element This will avoid getting the wiring mixed. To clean the elements, use a brush and detergent solution 
to remove all sludge and lime scale deposits. 

When reinstalling the elements be sure to use new gaskets behind the element flanges 

4— from time to time the contacts on the contactors may become dirty or burned and fail to transfer power to the heating elements. 
Cleaning of the contacts can be accomplished by drawmg a piece of hard card stock (file card or calling card) between the con- 
tacts or use a contact burnishing tool If the contacts are burned badly, the contactor should be replaced. 

5 — There is no positive way of telling whether a heatmg element has burned out without testing the element continuitv. It is there- 
fore suggested that at least twice a heating season the continuity of the elemerrts be checked. A simple continuity meter or indi- 
cator is all that is required. If tho needle on the meter does not register when the probes touch the two clement terminals, the 
element is then defective. 


A blown fuse would also indicate an element failure, however, a continuity test would still be required to determine which one 
actuaity has failed as the elements are grouped together m a delta connection. 


NOTL When inspecting the heating element and it is noted the sheathing has disir^tegrated; this is a direct indication the element 
was not covered by water. The tow water cut off function should then be checked and also check for the possibility of air 
trapped in the boiler and around the elements 



NOTE: In addition !o !ho left Terminal Boh, a Right Terminal Box is furnished on Models PE0-5 and PE8-6, ** ^0 240 volts, 

Models PEB-8 through PE8-10, 480 volts 


Figure 14 
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HALSTFAD & MITCHELL 

COOLING 

TOWERS 

WITH FIREPROOF 
ASBESTOS FILL 





NEW HALSTEAD & MITCHELL 
COOLING TOWERS PROVIDE UP TO 
25 % MORE COOLING CAPACITY 
with no increase in cabinet size. 


LIFE-LUBRICATED BEARINGS 

F jn bearings are factory lubricated and permanently sealed 
lor evceptional moisture resistance. Maintenance Is re- 
duced to a minimum. The bearing housing is durable 
malleable iron. 


ASBESTOS WETTED DECK SURFACE 
The inorganic and incombustible wetted deck surface is 
impervious to fungus growth and other decay organisms. 
In addition to adding more cooling capacity with no 
increase in sue. the lightweight decking also helps our 
cooling towers outperform other types of decking. 
You're assured of a cooling tower to meet your exact 
specifications. 

No fill surface used commercially today provides as 
much water cooling capacity per cubic foot as does 
H&M's new asbestos wetted deck. 

LARGE CAPACITY SUMP 

Constructed of heavy gauge steel. Welded throughout 
to eliminate leaks. Extra large volume sump accommodates 
water supply. 

LOW NOISE LEVEL FANS 

The deep pitch, slow-speed fans cut noise level to a mini* 
mum. The long-lasting, zinc-plated, chrome-dip finish 
protects the heavy steel blades against corrosion. 


WEATHER-RESISTANT MOTORS 
The motors are suitable for outdoor operation and labora- 
tory-approved for most adverse voltage and loading con- 
ditions. Weather shield for pulley and belt permits use 
even in icing conditions. 

WATER LEVEL CONTROL 

A brass float valve maintains proper water level in the 
sump. The float ball is tough, corrosion -resistant plastic. 

CABINET CONSTRUCTION AND FINISH 

Tower sides are constructed of galvanized steel. The 

sump IS given special protection. 

GCKA Models are shipped assembled but feature 
knock down design. 

OPTIONAL ACCESSORIES 

• Motor hood 

• Outlet water screen 

• Inlet air screen 

• Stainless steel fans 


Table i • gcka cooling tower performance • tons of refrigeration* 


HOT WATER, ‘F 

90 

95 

87 

95 

92 

% I 97 

95 

97 

9S 

% 

96 

COLO WATER, *F 

80 

85 

77 

85 

82 

1 86 I 87 

85 

87 

85 

86 

86 

WET BULB, 'F 

6S 

70 

70 

72 

72 

73 j 75 

75 

78 

78 

79 

so 


S 

73 

8 3 

4 3 

7.5 

S9 

75 I 7 2 

6.5 

6 0 

5 0 

5 0 

4.5 


7Vj 

110 

12.5 


11 0 

8 7 

11 5 ^ 110 

9 5 

90 

7.5 

7.5 

7.0 


10 

146 

16 5 

8 5 

150 

118 ; 152 ^ 145 

^ 12 5 

12.0 

10.0 

10.0 

9.2 


15 

22 3 

248 

n2.6 

22.5 i 17 8 j 22.5 j 22 0 

190 ^ 

10.5 

150 

15.5 

14.0 

o 

20 

29 9 

33 3 

17 0 

30 2 1 23 9 i 30 5 29 5 [ 2S 5 

24 7 

20.0 

20 5 

18,5 

f fi 

25 

37.7 
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COOLING TOWER PUMP 



D^tertptlcn 

Th# T««l centrifugal pump is a non-self priming 
unit designed to handle liquid transfer and heating 
and cooling applications the unit is equipped with 
a cast iron pump casing designed with full dual 
volute, clog resistant semi-open bronze impeller 
and a totally enclosed fan cooled electric motor A 
mechanical seal isolates the motor from the liquid in 
the pump casing The discharge port on the pump 
casing can be adjusted in 90° increments to accom- 
modate the specific application 

Models 3P604. 3P606 and 3P6O0 are equipped w a 

pump casing to accommodate threaded suction and 
discnarge piping connections The pump casing 
used with Models 3P605 and 3P607 accommodates 
flange type suction and discharge piping connec- 
tions 


WARNING: Oo not use to pump flammoMo or oi- 
ploalvo fluids such as gaaollno. fuel oM. korooono. 
etc. Do not use In eiploeivo atmoophoros. Failure 
to follow iMa warning can raauit In property dam- 
age and/or personaMn|ury. 


SptIfIcattonB 


Threaded suction inlet . 2° NPT 

Flanged suction inlet 2" 

Threaded discharge outlet ivy* NPT 

Flanged discharge outlet IVi* 

RPM 3600 


Power supply 230 460 volts. 60 Hz. 3 phase 




Oimtntioos 

Gallons Per Minute at Pump Head m Feet 

H 

w 

L 

10 ' 

20 ' 

30 

40 

50 

60 

70- 

80 

90 

100 ’ 

110 ’ 

8'/4- 

10 ' r 

16V 
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150 

130 

100 

f5 

25 



__ 

__ 


91 / 4 - 


20 H" 

— 

— 

165 

145 

125 

95 

60 

15 

— 

— 

— 

9'4- 

12 " 

20 H" 

— 

— 

165 

145 

125 

95 

60 

15 

— 

— 

— 

9 * 4 " 

13'/4* 

2 r 

— 

— 

— 

— 

200 

185 

165 

145 

'20 

90 

50 

9*4* 

ir 

2 r 

1 

— 

— 

— 

200 

185 

165 

145 

120 

90 

50 












yOWM M1407 




Op^ntlon (Conttnu9d) 


f 


WARNING; Do not run pump dry •• pormanont 
damaga to tha maehan/eat aaal will rauult. 

4. Aclivat* th* unit. 

IMPORTANT; Power ihould bo oppliod momon- 
tartiy to tha pump at first and tha diractlon of 
rotation chacktd. Whan viewing tha rear of the 
motor (opposite tha pump and), the motor shaft 
Should ba rotating clockwise. If it is not. discon* 
nact power and ra>chack wiring to motor. (Sea 
"Installation " section.) 

NOTE Never shut-off discharge or restrict suc- 
tion flow while the pump is operating. 

Mglnfnanem 

CAUTION: MAKE CERTAIN THAT THE UNIT it 
OltCONNECTEO FHOM THE POWER SOURCE 
BEFORE ATTEMPTINQ TO SERVICE OR REMOVE 
ANVeOMPONENTI 

1 . If the pump IS located in an area subject to freez- 
ing temperatures, the pump should be drained 
when not in operation. Also, the pump should be 
flushed after each use. if used with gummy or 
similar fluids. 

2. to drain: 

a. Remove drain plug directly below suction line 
of the pump. 

b. Remove anothor drain plug to vent. 

NOTE The vent plug will be considered the 
uppermost dram plug on the pump casing. 

c Drain suction pipe to a point below tha frost 
line. 

d Drain all piping exposed to freezing tempera- 
tures. 


3. Using an Allen wrench remove the impeller lock 
bolt (Ref. No. 13). ihe lead seal washer (Ref. No. 
12), aiKf the impeller (Ref. No. 11). 

IMPORTANT; Care Should be taken to insure that 
the same number of shim washers (Ref. No. 10) 
are replaced behind the impeller as were re- 
moved. These shim washers are located directly 
behind impeller. These washers as well as the 
impeller key (Ref. No. 2) become loose as the 
impeller is removed. 

4 The seal cartridge (Ref. No. 9) and shaft sleeve 
(Ref. No. 0) can now be pulled from the shaft. 

5. Pry the seal seat (Ref. No. 7) from the casing 
cover (Ref. No. 5) 

6. Push the seal head (Ref. No. 9) from the shaft 
sleeve (Ref. No. 8). 

Installation of New Seal: 

CAUTION: The precision lapped faces on Ihe 

chanical seal are easily damaged. Handle your 

replacement seal carefully. 

1. Clean the polished surface of the floating seat 
with a clean rag. 

2. Wat tha outer edge of the synthetic rubber seat 
ring with a soap solution. 

3. Press the seat into the cavity firmly and squarely 
with tmgar piassura only. If tha seat will not 
locate properly, place a cardboard washer over 
the polished surface and use a piece of standard 
pips tor pressing purposes. 

4. Dispose of the cardboard washer. Check again 
ti'.rt the polished surface is free of dirt or foreign 
particles and has not been scratched or dam- 
aged. 


3. All pumps are provided with shielded, prelubri- 
cated. ball bearings in the motor. Normally, re- 
lubrication of Ihe bearings is not required. 

4 . The pump casing should be removed and in- 
spected periodically to insure that any foreign 
material or rust are not clogging internal pump 
parts 

NOTE Thi' unit is equipped with a dual volute 
pump casing On^of tha volutes runs 1** ' all the 
way from the side opposite the discharge into the 
discharge through a completely enclosed pas- 
sageway If foreign material clogs this area, it can 
be dislodged by using a wire or long spring. 

Removal of Old Seal: 

Should the mechanical seal, which consists of seal 
seat (Ref No 7 ) and seal cartridge (Ref. No. 9), 
require replacement, proceed as follows and refer to 
Figure 3 

IMPORTANT: Always replace BOTH the seal seat 
and the seal cartridge to insure proper mating of 
components' 

1. Remove the four bolts (Ref No. 4 ) that connects 
the casing cover (Ref No 5) to the casing (Ref. 
No 14 ) 

2. Remove the casing. 

CAUTION: Cara should ba taken not to “pinch** 
or “shave" the casing gasket (Ref. No. 6) and tha 
“0" ring between the casing cover and tha cas- 
ing. 


5. Thoroughly clean the outside of tha shaft 
sleeve. 

6. Push the new seal bellows onto the shaft sleeve. 

7. Inspect the shaft and the inside of the shaft 
sleeve. Be sure that they are clean. 

8. Clean the face of the carbon washer on the 
sealing end of the bellows. 

9. Slide the shaft sleeve with the bellows assembly 
mounted on it onto the shaft. 

10. Replace the shim washers. (See “Shim Adjust- 
ment" section.) 

11. Replace the impeller key (Ref. No. 2) and impel- 
ler (Ref No 11) Do not forget to replace the 
lead impeller seal washer (Ref. No. 12) when 
screwing the impeller lock bolt (Ref. No. 13) in 
place 

12. Reassemble the rest of the pump. 

Shim Ad|ustment: 

When installing a replacement impeller (Ref. No. 1 1 ) 
or motor (Ref No. 1). it may be necessary to adjust 
the number of shims (Ref. No. 10) to insure proper 
running clearance between the impeller and tne cas- 
ing. Proceed as follows: 

NOTE: A proper running clearance Is less than 
0 010 " 

1. For impeller replacement, add one (1) shim in 
addition to the one (1) removed originally. 
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Malnt9n§ne9 (Contlnu 9 d) 


2. For motor roplocomont, odd two (2) thimt in ad* 
dition to tho ahima r<tmovod during disasatmbly. 

3. Raaaaambio tho pump as dvscribod in Stapa 1 1 
and 12. (Sao "Inataliation of Now Soar soctlon). 

IMPORTANT; tnsur» thgt the casing Is snugly In 
placa and ehack tha shaft to maka aura It la turning 
traaly (uaa tha serawdrivar slot In tha motor to turn 
tha shaft). If it turns traaly, chack to Insure that tha 
casing cover and casing are fitted “metal to metal" 


where they meat on tha outaida. ft they are not 
“metal to metal' tighten tha faatanara (Mat. Noa. 4 
and 18) and rachaek tha shaft tor traa turning. 
Tighten caratully, turning tha shaft whila tightaning 
so that tha motor bearings are not damaged In tha 
event that too many shims ware Inatallad. It shaft 
seizes before fasteners are completely tiaht, dlaas' 
sembla tha pump and remove otta (1) shim and re- 
peat reassembly. 


Troubla Shooting Chart 


SYMPTOM 

POSSIBLE CAUSES 

CORRECTIVE ACTION 

No liquid delivered 

1 Pump not primed 

1. Prime pump. 


2 Speed too low 

2. Check voltage. 


0. Air leak in suction 

3. Repair or replace. 


4 Discharge head too high 

4 Lower the height. 


5. Suction lift too high 

5 Lower the height. 


6 Impeller plugged 

6 Cleanout. 


7 Wrong direction of rotation 

7 Change direction. 

Not enough liquid delivered. 

1. Air leaks in su^ ion 

1. Repair or replace. 


2. Speed too low 

2. Check voltage. 


3 Discharge hi^c .ohigh 

3. Lower the height. 


4 Suction lift too .iigh 

4. Lower the height. 


5. Impeller partially plugged 

5 Clean out. 


6 Not enough suction head for 
hot liquid 

6. Increase suction head. 


7. Impeller or casing damaged 

7 Replace. 


6 Suction not submerged enough 

8. Submerge suction. 

Not enough pressure 

1 Speed too low 

1 Check voltage. 


2 Air or gas in liquid or leaks in 
suction 

2. Repair or replace suction line. 


3 Impeller damaged or partially 
plugged 

3 Clean or replace. 


4 Pumped liquid has too much 
solid material mixed with It 

4 Add strainer. 

Pump works for a while then 

1 Leaky suction line 

1. Repair or replace. 

loses suction 

2 Suction lift too high 

2. Lower the height. 


3 End of suction line uncovered 

3 Submerge end of suction line. 

i 

1 

4. Air teaks in suction. 

4 Repair or replace suction line. 

Motor runs hot 

1. Liquid heavier and more vis- 
cous than water 

1. Consult factory. 


2 Seal binding 

2 Replace. 


3. Rotor binding. 

3 Repair or replace. 


4 Voltage and frequency lower 
than rating 

4 Reconnect to rated voltage and fre- 
quency 


5 Defects in motor 

5 Repair or rerlace. 

Seal leaks 

1 Corrosion due to character of 
liquid pumped 

1 Consult factory, 


2. Excessive amounts of abrasive 
material in liquid causing an 
accumulation around the rotat- 
ing assembly which results in 
faces opening up and allowing 
grit between them 

2 Consult factory. 



MOOlU aP6M. 9N06, 3MM, SPMT ft SMOl 
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Thr«td»d CMlng 

Modtlt3P604. 

3P60dA3P608 


Suction Port 


Plangod Cuing Modoia 
3P60SS3Pe07 


r^nf. 


Olaeharga 

Port 







, 7^ Suction 
, ^7 Port 


Aep/acemenf Parts t/st 


Ref. 

Part 


Ref. 

Part 


No. 

No. 

Description 

No. 

No. 

Description 

1 

[9N0S6or9N064 

Motor 2 HP (Model 3P604) 


[1470.9901 

Impeller • 2 HP (Model 3P604) 

1 

9N0S9or9N085 

Motor 3 HP (Models 3P605 and 3P606) 

11 

1471 0002 

Impeller • 3 HP (Models 3P605 and 

1 

[9N060or9N086 

Motor 5 HP (Models 3P607 and 3P608) 


3P606) 

2 

1471. 30 

Impeller key 


,1471.0001 

Impeller • S HP (Models 3P607 and 

3 

1470.93 

.Ringer washer 



3P608) 

4 

e 

Hex hd. cap screw (4), H-16 x iMi 

12 

1471.20 

Impeller seal washer 

5 

1470.01 

Casing cover 

13 

1757.10 

Impeller lock bolt, S.S.sock. hd. capscr.. 

6 

1470.10 

Gasket 



H-16X 1V< 

/ 1 

11654.00 

Seal seat, Buna N 


1469.00 

Casing (flange. Models 3P605 and 


11642.00 

Seal seal, Viton (Optional) 

14 


3P607) 

8 

1472.00 

Shaft sleeve 

1470.00 

Casing (threaded. Models 3P604, 

9 1 

11655.00 

Seal cartndge. Buna A 



3P606 and 3P608) 

11645.00 

Seal cartridge, Viton (Optional) 

15 

• 

Drain plug (4) Vi NPT sock, hd. 

10 

1656.00 

Impeller shims 

16 

• 

Hex hd. cap scr. (4), H-16 x 1 



‘Standard hardware items which can be purchased locally. 


OROen REPLACEMENT PARTS 
THROUGH DEALER FROM WHOM 
PRODUCT WAS PURCHASED 

Please provide following information: 

• Model Number 

• Serial Number (if any) 

• Part Description and Number 
as shown in Parts List. 


If dealer cannot supply, 
order from . 

Dayton Electric Mfg. Co. 
CUSTOMER SERVICE DEPT. 
5959 W. Howard St. 
Chicago. Illinois 60648 


UMITEO WARRANTY 

Tst pumps, Modsit 3P®s tfiru3PW». SfwsrrsntsdPfOsfton f/acfrre Mfg. Co. fOsfonf ID thportginsius^ 
sasmst dstoets m wontmmsfsp or mstmMts undsr norms! wf a (rmW usa osctudod), onasaftr arrarcafa w 

purcRsss Any part wfucR m dstormmsd to Do dsfoethm M matarfat or morkmsnsMp an^rafirmaO fo^aa 
sutRontsd larvrca /ocafoo, as Osidon dmfgnstss, tfuppmg costs pr^td, wt/t 6a rftpafratf or roptKOd at 
OsTton s option for wirrantif c/aim procmraa. saa ^Prompt Otsposttton” GMom. flWa 
pufcRssors spacfftc zaps/ rfpftfs, snd porc6asars msf afso tiara o(6ar rights which rary from stafa fo ststo. 
WAftRANTY DiSCLAfMSR Osyton hss marfa a dUigont offort to dtustrsf snd doscribo ths products in tnis 
htsfsturs sccufstMs. RowS¥Sf, tuch tiiuttrstionssnd dsscripttons ara for ths so/apurposaor ftfaafir/caffoa 
snd do not SMprsss or tmptf s wsrrsntf thst ths products srs msrchsntsOis, or tit torapart/cofarpurposa. or 
msf ths proOucfs mill nscstssnts conform to ths itiustrstmns or dsscriptions. 

iKcspt as provrtfad bsiow, no msrrsnty or sfhrmshon ot fact, ssprsss or imptisd, othsr thsn as sfafatf M 
LiMireO WARRANTY sOovs a msds orsuthorissd Of Dsfton, snd Osfton's lisOihtf in sttsssnts *s itmitsd 
to ths pufchsss prtes pstd 

Csftsm sspacrs of dttcistmsrs srs not sppftesOis to conturmr protfucfs; sg .(si toms ststss do not ssow Wto 
SMCiusion or timnstton of mcfdsntst or contoguontfst dsmsgss, so ths aOora Z/m(faffoa or a*c/ucroa mayaot 
sppff to fou. (0) Uso, toms ststss do not snow hmdsttons on how iong sn \mpUsd wsrrsntf fMfl. eon- 
tOQuontif ths sOOTts Umitstion msf nof sppff fo fOU, snd (d Of isw, during tnspsriod of this Ltmttsd wsrrsntf, 
snf mphsd wsrrsntiss otmarcrtsafsOr/rfy or htnsss tor a psrttcuisr purposs sppuesOis to consumsrproduCM 
purchstsd Of contumsrs. msf not 6a SMCtudsd or othsrwlts dtscfsurrsd 

PROMPT OfSPOSiTiON Osvton witl msks S good tsRh sffort tor prompt corrscUon or othsr sdtustrns ntsm 
rsspsct to snf protfucf ar»rc6 pro vat fo 6a dsrsctns withtn wsrrsntf for any proOucf 6a/»avarf fo 6a dstsettsg 
withm wsrrsntf, first writs Or csU dsstsr from whom protfucf iras purcrtaiaO Dsstsr witl gtvs atfOrffonaf 
dtrscuons tt unsOis to rssot¥s tstittsctonif. wnts to Dsfton af sddrsss Osiow. gwing dsolsr s nstns. sddrms. 
dots snd numOsr of dsstsr' s mvotcs, sna dspcriOmg ths nsturs of ths dstsct. If product wss tfamaoatf ffi 
fransrf fo fOu, hts dsim w/th carriar 

OAYTON ELECTRIC MPO. CO., 59SS W. HOWARD 8T. 

CHICAGO. ILLINOIS eCSSS 
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General Safaly Information 

1. Follow all local electrical and safety codes, as 
well as the National Electrical Code (NEC) and 
the Occupational Safety and Health Act (OSH A). 

2. Replace or repair damaged or worn cord im- 
mediately. 

3. Protect the power cable from coming in contact 
with sharp obiects. 

4. Do not kink power cable and never allow the 
cable to come in contact with oil. grease, hot 
surfaces, or chemicals. 

5. Make certain that the power source conforms to 
the requirements of your equipment. 

6. Always disconnect power source before perform- 
ing any work on or near the motor or its con- 
nected load, If the power disconnect point is 
out-ot-sight, lock it in the open position and tag it 
to prevent unexpected application of power. 
Failure to do so could result in fatal electrical 
shocki 

7. Do not handle the pump with wet hands or wnen 
standing in water as fatal electrical shock could 
occur. Disconnect main power before handling 
unit for ANY REASONI 

8. Motor must be securely and adequately electri- 
cally grounded. This can be accomplished by 
wiring with a grounded, metai-ctad raceway 
system, by using a separate ground wire con- 
nected to the bare metal of the motor frame, or 
other suitable means. 

Unpacking 

When unpacking the unit, inspect carefully for 
any damage that may have occurred during 
transit. Check for loose parts, missing parts or 
damaged parts. 

inataiiatlon 

1 Locate pump as close to the fluid source as 
possible, thus, making the suction line as short 
and direct as possible Unit ie not eelf priming. 

2 The pump should be placed in an area where the 
ambient temperature will not exceed 40"C 
(104‘’F) and it is protected from extremes of 
cold, heat and humidity Allow ample space for 
future maintenance and repair should it be- 
come necessary. 

3. If necessary, adjust discharge port on the casing 
(Ref No 14) as follows using Figure 3 for refer- 
ence 

a. Unthread four fasteners (Ret No. 4) from cas- 
ing cover (Ref No. 5) and gently remove cas- 
ing (Ref No 14) from the casing cover 

b. Rotate casing so that the discharge port is in 
the position desired. 

NOTE: Pump performance will not be af- 
fected by the position of the discharge port. 

c Reassemble the casing to the casing cover 
by threading the four f?.steners into the cas- 
ing cover and casing. 

CAUTION: Do not overtighten the four fas- 
teners which secure casing to the casing 
cover. 

4. Mount unit on a solid foundation and secure 
with appropriate fasteners 


5. Attach piping suction line to suction inlet and 
piping discharge line to discharge outlet. Avoid 
using looped sections of pipe or fittinos which 
might permit air to become trapped. Use pipe 
dope to insure air tight pipe connections. 

IMPORTANT : If plastic or fabric hose is used for 
the suction piping, it should be of a reinforced 
type so as not to collapse under suction. The 
suction piping should be one size larger than 
the discharge piping. 

6. Support the piping independently of the pump 
to avoid universal or excessive stresses on the 
pump casing which would cause impeller mis- 
alignment and possible pump failure. 

7. Install both a union and a gate valve (not fur- 
nished) on the discharge side of the pump for 
service convenience. 

CAUTION: Do not use a globe or other restrict- 
Ing type of valve at the discharge. Globe velvee 
aerlously restrict the capacity of the pump. 

8. It is mandatory that a foot valve be used on the 
sucMon line to assure quick priming and that a 
suitable suction strainer be attached to the suc- 
tion line so that large pieces of foreign material 
are not drawn into the pump. 

IMPORTANT: The foot valve must be located 
below the free level of the liquid in suction. 

9. Wiring: 

a. Follow all local electrical and safety codes, 
as well as the National Electrical Code (NEC) 
and the Occupational Safety and Health Act 
(OSHA). 

b. Motor must be securely and adequately 
grounded. This can be accomplished by wir- 
ing with a grounded, metal-clad raceway sys- 
tem. by using a separate ground wire con- 
nected to the bare metal of the motor frame, 
or other suitable means. 

c. Connections should be made with flexible 
conduit to minimize vibration transmission. 

d. Use wire of adequate size to minimize volt- 
age drop at the motor. DOUBLE CHECK ALL 
Connections. (Refer to wiring diagram on 
motor nameplate.) 

WARNING: MOTOR IS DESIGNED FOR 60 
Hz.. 3 PHASE POWER ONLY! 

10. Inspect impeller for proper rotation. When view- 
ing the rear of the motor (opposite the pump 
end), the motor shaft should rotate clockwise. 

IMPORTANT Proper impeller rotation direction 
IS critical for centrifugal pumps. The inter- 
changing of any two wires will change rotation 
direction 

11. Install auxiliary components (e.g. — pressure 
switch, timer, etc ). 

Operation 

1 . The casing and suction piping must be filled with 
liquid before the unit can begin pumping 

2. In order to completely fill casing with liquid, en- 
trapped air in casing must be vented. This is ac- 
complished by removing the top drain plug lo- 
cated on the casing. 

3. Prime the pump by filling the casing with liquid 
through the top dram plug. 
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TO CONOENSCR 

^vc iNjccrroN assemsly 

i / /I/2*0*TE valve e-l/2* SCNEQ M ^VC 


•1/2** SAFETY AELIEF VALVE 


.WELD HALF COUFLINO S IN 1 / 2 ” CATE VALVE- 
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TO DRAIN 
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/' 
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E83 LIQUID VORTEX FLOWMETER 

Th« E83 Scries Vortex Flowmeter has the advantages of wide rangeability, high accuracy 
and low installation cost to make it an excellent choice for a wide variety of liquid flow 
measurement rpplications. 

INTRODUCTION 

Tht» t 83 VoMrx .is sfu'v.n .»!’ .*•, 

I’lf.iMifr's Im;.ji,| tloA f itfs n j the t>riruit'lf »»♦ . » ’♦ x 
sh»*iMinij T*>f t^d''S'n.tT*‘f j f mKj fS »*i!hr*r .in -i* . !• • . 

.indluv) Of pnist* Mte Si jnjl » iv-.irly i)fOt Oftinn.i ’ .-il 
umetrit Mt*» 

Liquivl tIovMffti ttvomiti f» eter housn^j ; iss» *. i 
'~uiUv shat vortex eli f» ‘ nt .vhiLh Hvjsr s , ' ’ • * - 
tiifin .md shed (serwirat**) vn jitem.ite s i > ' *• •• » 
p»r'.'»nt at a rate iifopivtionrii to the how f.ite ♦ j 
uivl These sheddifuj vortiffS < reate an alteir.i! n . ? t 
ert'di t)f*»SSure whid) is s» nsed hy a let* !.)f i. p* i 
the "till" ot tht* V )ft#»k j« f'erator An i. v i f.i ,* j'm 
IS pfiUjuifHl in the ‘lew ’ fter wth a ti‘*'iui'f y * ' 
nous With ttu' vv»r’*‘x trc»quent.v 


CONTENTS . . . 

Introduction 

Principle of Operation 

Instrument Description 

Vortex F lowmeter Characteristics 

Cavitation 

Pressura Loss 
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RELIEF VALVES 


A. Berm - 2" x 2" #174A 

B. Boiler - 1%" x 1>*'' #174A 

C. Sub-Arrays - H” #5300A 


No. P3 


Mulfi OfitiM Flow Cofitfolt for Hmiwi 

Adtuftf to 2 H. 3 . 3 H or 4 OFM 
Mom. T«mptf«turt IttCTF. ^I** Onfict 

Moh. Fftttuft ISO pti. cySoStf 

Warn Flow Control vPm ort 
dfi»fno4 to ltn>it tht flow of 
wot or to oquipmont and ara d||||KB 

idoolly utad for tanklaw haatar 
initallationi Faaturtn a multi SKS 

onfica dftifn which Ittt you IV 

ififct datirad flowi at SO pti (ai ^ 

shown aSovf) simply and quickly 
by turninq tht cap to tha rtquirtd \ 

sattinq Sotting is obtaintd by ^ 

locating multi onfica cylmdtr ad 

lusting cap to tht marking ovar — I 

tha matching Ima on tht body | 

) For othtr prtssurts and flow 1 

capacitits sat instruction thttt 


Oimtntions 


Z 4— 



No. TC (Rtplacos formor No P2) 

MMlti pyrpoao "SaM" Typo Valao 
For Uso at Tost Cockr. 

Balancirsp, Shul-oH or Dram. 

) No TC It an tHicitnt. dtptndabit. positivt. 
"bair* typt shut off valvt for liquids It hat 
a brau oai! that rotatts smoothly agamst a 
"Ttflon" saat for positivt optn or clottd pop 
tion Tht ball dtans and lubricatts itsalf at it 
It rotattd-no sticking Flow can bt controiltd 
by partial rotation of tht ball A ftmalc 
scrtwtd outitt connaction providts easy attach 
mtnt of tttt hosti ttc 

Sin OIMENSIONS 
N« NfT A ■ C (oil 


0 ^ 


No. BP30 Senes 


iy-FiMO Control Vohrof 

Oiaphragm acluattd by pau rtfiol vahrts to rap 
ulata liqvtd prasaurt at supplwd by a pootwa 
prttaurt pump Frotacu tpuiptvtint by apanmf 
at dtsirad tatting and allowing airaii volu ma 
to ba by pasaad back to tourca Construction is 
bronia body Sanptnrt rubbar diaphragm and 
spacial Taflen disc Furmthtd with T handia to 
facilitata prassurt changt Spring and adfust 
mtnt handit frta from contact widi liquid 
tiamantt baing rontroHad 

Mai. Tamparatura IlfTF Siia V*. 


PRiSSUWS RANOiS 
Ordaring 

Sarias iF30 Coda 



No IFM 



No. 5300A ^ 

Fopfiet Tyfse leliel Volvo 

For By Pats Snryict 

Compact, low cost, popptt typa by pau valvt 

for low capKity rtquirtmtnti All bronrt con 

struction. st^mltss ittti tprir*g and Ttflan Jisc 

Stuffing boi svais jgamst Itakagt around aO;ust 

mtnt T" handit 

Prttturt rangt 35 175 lbs 
Si/t W*' 

Mai Ttmptraturt 180'*F 
Mai Prtuurt 175 psi 


No I300A 


- • c - 



WAT I S 


No. 600 Series 

'Mohi FIo** Chock Vaiva 

Tha No 600 it dtsigntd to allow 
full fluid flow A highly mKhintd 
brats diK with a "Ttflon** saat 
atsurts tightfst pouibit saating 
capacity Stamltu sttal guidf rod 

and spring for addad strtngth and prottction against corroiivtt 
Tht valvt can bt mstalltd horizontally or vtrtically Easily 
rtplactibit Mat and chtck asstmbly Rattd at 125 ibt sttam 
and 400 Ibt WOG 


100 V4-. 3/0 Vj" 

600 3/4” 

•00 1 " 

000 1 Va* 

•00 1 V2 ' 

2* 



FEATURES 

• low prtssurt drop tquivaltnt to swing chocks 
a Install in horiiontal or vtrtical position, 
a Ttffon" svat for tight positivt stating 
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, No. 174A Series 

A S M I. W«t#f ^rosMire 
telM V«le#f 

Ironit badv rfi ft *or P'tiMift 

prolfiliOn only ot «4l lypft of hot eisisf 
bOtIPf pQu'P'^p'^f Pffllu'V rjopp 

JO ibt 10 160 >bi er fh coMptpo*>d of 
h f^ 6TU HR ufiofi from 6S0 000 to 
U,3;0 000 ilTU HR ftrT>#lp .r>if| «nd 
OgtIfI conofctiont S ;»t • to 7 

ioclui>«t 

• Stil locptrd ibo%p dr«ui lAptfr c«e t 
be Itippfd «nd «rd)mrnt cjn t foul 

\#Sf 



e ^or« mtrfiiniril \rif to d*\c liiqomfot 
r«ot ^ticli •)! fr»r/9 

e Wifpt vr«l uf high T*>inp#f jtur# ri»\i%t 
(Of mgtrriil spr. nq Aorkinq 

p«it\ from M«ti*r dunny rrit»f 

NOTI For rtcorrimtndtd Ttmptraturt and Rrmurt Rrottctiort 
of Ooretitic Hof Wattf Supply Systtmi itt pay# 14 


Ho 

Silt 

mum 

Httfbl Ifnytb 


U4A 

>4 1 >4 

MJ 

5’ H 7’ ; 

1 ’ ; Ibt 

^ 174A 

1 1 1 

Mt 

5*4 3 

3' H Ibt 

174A 

l '4 1 t 4 

Ml 

8 *h 4^4 

6' 4 lb. 

174A 

1 ’ . • 1 ’ . 

M 

9 4 ’m 

r'4ib« 

174A 

7 . 7 

M 

1 1 ‘ H 6’ 4 

13 ’ 4 Ibt 


Sf TTIHGS ond REHEVIHG CAPACITIES 
, iHdtionol loPfd Cfftifttd Ratinyil 
4^* ITU Sttam Oitchacyt Capacititt 


Sift 

10 Ikt 

100 Ibi 

125 Ibi 

ISO Ibt 

Si 

hbOOOO 

1 695 000 

7 o;oooo 

7 445 000 

t 

1 005 000 

? 63S 300 

3 715 000 

3 795 000 

To 

1 682.000 

4 393 000 

5.3/0 000 

6.340.000 

Ti 

? 020 000 

5 790 000 

6 460 000 

7 630 000 

7 

IRIS 000 

9 9J0 000 

1? 170 000 

14 3/0 000 


NOTf \Np fpf ommpnd Mo MO SariPi at bait buy for hot tAjffr 
ipacf hfjfiny builpr rpqu rpmrntt bateron 30 through Jb Ibt 


No 174A jnd 740 are for protectton against 
) excessive water pressure caused by thermal 
expansion of the water However, the valve also 
has an emergency BTU steam discharge capacity 
if run away firing conditions occur, but do not 
use for steam service installations 

The function of the valve is to prevent excessive 
pnessures above the valve setting, but valve will 
not prevent the natural build up of temperature 
in the boiler i)ecau*:e the valve works on pressure 
only and temperature does not affect its oper 
ation Therefore, for domestic hot water supply 
systems to prevent excessive temperature ab* ve 
212'*, which might result m overheating expio 
I sive dangers combined temjv*r.»ture and pressure 
' relief protection is essential 

Watts self closing combination temperature and 
fxessure relief valves give this protection as 
described on page 14 


No. 740 Sorio* 

Mlw Uhlr WMt 


Iron bO#y rplitf vihrH «Mtb fippedtd 
•ufftfi for hot uMltr teacf hpytiey 
boiieit Prtteirf rpefi 30 ibt to fS Ibt 
tMth corrttpondmy htyh rpfinfi ffom 
•3S.000 to 10700 000 ITU HR Thu 
exdf roifft of rtfttvtr^ CPPOCititt pro 
vidtt • much loietr ITU ptr fhoutood 
cost btciuit thit itftt providtt « much 
hifhof ITU rffiny, ii/t for tift thpn 
Ofhtr voivtt on fh« m«rkft Ftmpif miff 
ond oufiff ionnocfiont Sutt ^ to 2“ 

irKlut'vf 

• Somt dttrffi ftAturtt M Ho 174A 



fictpt far difftrtnct 
itfuctien and mattnal 

iM bMly c«« 


P 

He tiif 

MUM IUi|Mi 

Lenydb 

«rM|bt 

744 4/4 1 1 

Ml 5^p 

3 

1 '/■ Ibt 

744 liP4 

M ;«4 

3’.2" 

3Vt Ibt 

744 1V4'i1*^'* 

M |44 

4S/i" 

6'/t !bi 

744 P/2 i 2 

M 9'4 

5*4* 

t'l} Ibt 

744 2 »2»2 

M IPs 

64/4‘ 

16'// Ibt 

SETTtHGS and REIIEVIHO CAFACITIEt 


fHattenal 4eard Certified Rebnyi) 
4TU Steam Oitcberye Cepecitiet 


Silt 34 Ibt 

45 Ibt 

Mibt 

75 Ibt 

S'll 925 000 

1 245.000 

1 352 000 

1 886 000 

r*1V 1 300 000 

1 749000 

1 899 000 

2 649 000 

1%“ t IV 2 105 000 

2.130 000 

3 075 000 

4 285 000 

IV i 2 ' 2 900 000 

3903000 

4 238 000 

5 910 000 

2 ' i 2%** 5 250 000 

7050 000 

7 .650 000 

10 700 000 

HOTE Valvf ttttmyt othtr than thoten abovt art availabU m 5 lb 
incrPfntntt bttnr^n th# prpttutt ranyt of 30 thre jyh 75 Ibt 



ASME 

Tottod and Rated 


Stoom Softty Voivot 

For Suom Sorvict Inttollationt 

Pr«tn Mo 4 IS ASME rttttf SiMm S«lttv 
R«i«tf Vilvtt up to 4S0 *bt Xf t'ovf boon 
dtvtiopod to providt hiqb guoi)./ Ooponpob*# 
lour cost pruttctioo fof ony lo« prtttuft ltt«m 
hooting opuipmont up to IS 'b« Tho> fit 0*10 
0 « 0 ii 0 bi 0 urifh lourtf Mttin 0 luth 01 I Ibt lof 
prottu^t (ookor roquirtmontt Contult Uctofy 
tof rOlingond Quototion 
Th«io voUtt Oft dmpnotf with tho toot oiovotod 
obovf thf 10 of 0 connocttd Thit 

tlimmoiot tht r^ood Cif '« body drom bfiou 
toot 'ovol - m tho »oUo Of in tho Oufiot piping 
•t roquirod in ASM! Soction IV Aiticif HQ 
401 I hon lh| p>ovid<ng. of (ourto 0 Connor 
tod dfom pipo it pitcho dourn from fho tOUo 

OuflOt 

Thtt tootufO protoctt 0g0«ntt potontiol niury 
from ^toO'n diu^oigo ond compi.«t yyitn tr>o 
(OquMomonli gf Tho Contu'^Of Product Sot»ty 
Alt 
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Ai M E Steam 
Oiuharyt Capacity 
Ibt /Hr (Stt ISIbtJ 


31S -»/4*'.J/4" 

41S V4".3/4‘* 


jOO 
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Insolation Detector 


(Eppley Pyranometer) 
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EPPLHY PRECISroH PY^AKOIt! TER 
iloddl P3P 




TTISTR'ET.'rTo CrARACT” T3TTCS 


Sensitivity 9 microvolts per watt neter”^ approx. 

Impedance * 6^0 ohms approx, 

Receiver circular 1 cm"2^ coated with Parsons' black 

optical lacquer 

Temperature dependence ±1 per cent over ar.blent tcnperaturo 

ranqe -20 to + 110*0 ( tempt ra t ..re compen- 
sation of sensitivity can be supplied 
over other ra -es at additional cnarge) 

±0,5 per cent from 0 to 2300 watts 
1 second (1/e sl-’nal) 

±1 per cent from normalization 0 - 70® 
zenith an^le 

±3 per cent 70 - OO* zenith anttle 
no effect on Instriunent perforrance 
Mechanical vibration tented up to 20- 's v;ithout dar-.a^e 

Calibration lnte;jrat In^* h«.mlsphore (approx, 1 cal cm“2 

mln"^, ambient temperature +25®C ) : cali- 
bration rcfcr'*nre -'ppley primary standard 
»roup of An-rtrom p;/T‘’.ellome*:ers reproducing 
the International Pyrhellon: trie fcale 
Readout potent lometr I c In preference to mlcroamnoter 

devices 


Linearity 
Response time 
Cosine 


Orientation 


■'l<y, 1 


Of Poor quality 
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(c) 


Malnf n«nc» 


Pyranoin«t«rs and pyrgaometara in continuous cparatxon ahoul . ua 
inspected, ideally, at least once per day. At these inspections, 
the (outer) hemisphere should be wiped clear, and dry with a lirt-free 
soft cloth. In desert or arid regions, the hemisphere should be 
cleaned very gently in order to prevent scratching cf the surface. 

Such abrasive action can alter appreciably the original transir.iesicn 
properties of the material and, hence, the radion.eter calibration. 

If froiten snov, glared ice, hoar frost or rime is present, ar atter.pt 
should be made to remove, at least temporarily, the deposit care: ally 
with warmed cloths. In the pclar regions, it will be r.eceasarv to 
experiment to discover the best method of keeping radion.etc’*.'; 
free. It has been found that warm cloths (heated inside the recr r Jer 
hut and held against the body while travelling between hut ana j».- 
struments) are sometimes useful. Under some conditions, it is impossi 
ble to keep frost off the instruments for any length of time; in such 
instances, attempts should be made at convenient times during the day 
when the sun is shining. 

With regard to the two models of pyranometer, should the internal 
surface of the (outer) hemisphere become coated with moisture, it can 
be cle.i. ed by careful removal on a dry day, allowini the air to evapo- 
rate the moisture and then firmly re-securing the hemisphere. The 
inside of the hemisphere should not be wiped unless smears are visible 
Precautions should be taken to avoid scratchi.ng the undersurface of 
the collar carrying this hemisphere. In the case of the precision 
spectral pyranometer, the external surface of the inner hemisphere can 
also be cleaned, if necessary, when the large one is re.moved. Should 
moisture be deposited on the inside of the small hemisphere, this can 
similarly be removed. However, in this instance, ar.J also witli • e- 
moval of the single hemispherical envelope of the black and white 
model, ♦ .'It r erne care must be exorcised since the thermopile element is 
now unprotected and could be seriously damaged. 

Occasionally, the desiccator installed in the pyranometer case 
should be inspected. Whenever the silica gel dryi-.j agent is pinkish 
or white in color, it should Lc replaced (N. i. . ilica gel can be re- 
juvenated by drying in an over at about 135*(.' for i few hours, until 
the original dark blue color reappears). 

The circulcr spirit level of the pyranometer or pyrgeometer 
should be inspected at regular intervals. 


with rr' '’*d to t-lie ovr^comn^or, the same maintenance procedures 
are applJral’t.a. ll'vi - >;r, rare ohculd ?>o ocercioed when cleaning the 
external. an ;j:aco ol: ' o hrr» I spho.ro s.inco the protective coating on 
the Knr>-5 nr.teriaJ ii. 'vacuum tiopocitrul cind, rherefore, thin and fragile. 

hrrrimhore .obould only bo removed v/hen calibration verification 
indicaton that tho ronults are suspect; in this instance, the inter- 
foronce filter (vacu>'n) denosit'd on tho internal surface of the hemi- 
spl’.cre must never bo touched. 

A1 tboi’'-|h tlie e:rt ornal surface of the KRS-5 hemisphere of the 
P'^rgerT.-iotc’.' is treat ed to bo impervious to weather effects, the coat- 
ing nay dotoriorato .■in the cou.rso of time exposing the KRS-5 surface. 

In such an event, dircoloration (in the extreme, a corrosive layer 
v;ith rain .’n the prer,once of sea salt) may develop. However, this is 
more of a nuisance than a measurement problem, since tests, at Newport, 
have demonstrated Mnat despite an obvious deterioration in the envel- 
ope transmission in the visible region, the infrared characteristics 
arc not significantly affected. But. to avoid permanent damage to 
the hemisphere system, such impurities should be removed as soon as 
t I'oy arc noticed. Tho roc-'-iiimended cleanser for uncoated KRS-5 is 
methyl ethyl l;etone. In tho case v;here such surface contamination can- 
not be so removed, tho hemisphere can be reground, polished and coatod 
by the Epplcy r.aborr.tory . 

6. Readout Instrumentation 


Recommended typos of recording and integrating devices are de- 
scribed in tho manufacturers' literature (obtainable on request from 
the Epplcy Laboratory) . Electronic strip-chart, millivolt potentio- 
metric recorders (incorporating variable-range rheostats) are available, 
to permit t» n exact matching of the recorder scale to any specific 
pvranoinrt ‘ . O! pyrejeometer sensitivity and so yielding chart deflec- 
tions ex{ .. i di:.ectly either in the cal cm"^ .,n“^ or the mW cm"^ 
unit. Bu*lt:-in intogrators with *’xsually-reed digital display and also 
auxiliary print-out equipment can be supplied with these recorders. 
Standcird typos of dj.gital voltroete.^' are likewise suitable. With low 
irradiance values, particularly in the infrared, it is sometimes con- 
venient to increase the read-out resolution of the records, by use of 
a pre-amplif .i.er , to reproduce a pyrgeometer calibration accuracy of 
±3 per cent or better. The readout instrumentation employed should 
be firmly mounted, oi ther in a panel assembly or on an inside wall of 
the room where it is to be located. On account of the relatively high 
impedance of Fppley pyranometers and pyrgeometers, they are not suit- 
able for use with microammeters. 
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. STEPANFOM'" BX-350-7 . 

RI6ID URETTUHE F<NW SYSTEM 


> 


BX-350-7 1$ designed as a spray system for use as 
‘ .therM Insulation In panels* cavities and roofing applications. This systenr 
’y,*.'.' has been designed to give a very smooth sorface on horizontal and Inclined 


-M. 


roofing applications. The BX-350-7 foam can be applied to plywood* steel* 
concrete and other various substrates at temperatures of 60-'*00^^. 


PHYSICAL CHARACTERISTICS: The Stepanfoam BX-350-7 Is a low viscosity system 

specifically formulated to offer the maximum compatibility and ease of atomiza- 
tion necessary Coir spray applications. The reactivity of BX-35C-7 at a hose 
temperature of 130-140®F, and 3 block temperature. of 150-160®F. w'll give a tack 
' free t1iqp-'(set time) of 7 seconds. 


Viscosity 9 73®F. ; 
Specific Gravity; 

Foam Ratio by Volume: 


R Component 
T Component 


350-400 cps 
150-200 cps 


R Component 
T Component 


1.208 

1.235 


R Component 
T Component 


50X 

SOX 


PHYSICAL N^PERTIES: 


Density* pcf, core 

Compressive Strength* lOX Strain, psi 
Parallel 
Perpendicular 

X Factor. Thermal Probe (BTU-1n/hr.sq.ft.®F.) 
Initial 

7 days 0 140®F. 

30 days 0 77®F. 

OlmensloRpl Stability. % Volume Change 
1 day 0 200®F. 
i day 0 110®F. lOOX RH 
7 days 0 150®F. and lOOX RH 
14 days 0 158®F. and lOOX RH 
7 days 0 -20®F. 


2.7 


42 - 48 
25.0 


0.114 

0.120 

0.125 


l.S 

0.7 

11.3 

14.6 

0.9 


The above data should b« used as a guide only In the preparation of material 
specifications since foam properties are dependent upon processing conditions. 


(over) 


i 


AA polyufithtM foam burnt in varying dograai 
.0 which in turn libaratai toxic gatsat and should be 
avaluated in its final form on meeting existing 
standards in your industry. 


The infofrnatipn presented herein is based on out own research and that of others 
and is believed to be correct. However, no warrwty is expressed or implied. No 
statement herein extends any license, either expressed or implied, in connection 
with any patents issued or pending which may be the property of Stepan or others. 
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STEPANFOAW BX-3Sb»r ^ 





SPRAYING: The Sttptnfoaii W «9|r« W W WM ww«v WW wwv-w w » * 

Model 43P and Gusmer Airless Spray Guns with excellent results;.. The mechanlecY 
mix air atomization guns which have been used to. spray Stepanfoam BX-350-7 are ; > 
Binks Model 18FM, Decker, Denco and Martin Sweets. The equipment manufacturers* c. ' 
recommendations for hosa and block temperatures should be followed. Temperature, 
adjustments should' be made to adjust for reactivity and spray pattern. 


''S'"! 7^ 


The substrate to be sprayed shall be free of grease, oil,. loose particles, 
moisture and other foreign matter to' assure adequate bondtiif of foam to metal ~ 
substrate. Cleaning can be accomplished by commercial sandblasting, wire brush.' T'- . / 
or chemical treatment. To protect substrate and enhance adhesion, a prime coat ' ' * 

may be applied to the metal surface. 


Foam should not be applied unless the surface temperature Is 60^F. or higher. 

The formation of urethane foam Involves an exothermic chemical reaction. There* 
fore, spraying foam below 60**F. will affect foaming rate, adhesion to substrate 
and physical properties of the resulting foam. 

’ > 

Exterior surface cannot be sprayed during precipitation periods. No foam 
should be applied to exterior surface until surfaces are thoroughly dry. 


Spraying Is not recoirmended with wind velocities greater than 10-15 miles per 
hour unless wind barriers are used. High wind velocities result In excessive 
overspray and fumes which will contaminate adjacent work areas. 

STORAGE AND HANDLING: The R Component should be controlled below 7S”F. or handled 
In a totally enclosed, pressurized system to prevent loss of the fluorocarbon 
blowing agent. The T Opponent temperature may vary from 65-1 10®F. 


In order to prevent moisture contamination, all containers should be tightly 
sealed after each use. 

Shelf life Is six months In sealed containers at room temperature (60-90®F.). 


CAUTION: The BX-350-7 foam contains Isocyanate and must be used with adequate 

ventilation. When spraying, air-fed face masks should be worn because of high 
concentration of Isocyanate mist In the atmosphere. Direct contact of the 
liquid should be avoided. For additional information consult Stepan Chemical 
Company, Urethane Department, Northfleld, Illinois 60093; telephone 312/446-7500. 

NOTE: For additional Information on the 6X-3S0<*7 foam consult the following 
Stepan Technical Bulletins: 

1. Urethane Foam for the Construction Industry 

2, Application Specifications Re-Roofing Existing Roof 
With Urethane Foam ^ray Systems 


3/75 




220 


STEPANFOAH^ BX-250 SERIES 

RIGID URETHANE FOAN SYSTENS 


DESCRIPTION: The Stepanfoam BX-250 Series foams are designed as spray systems for use 
as thermal Insulation In panels* cavities and roofing applications. The BX-250 Series 
foams can be applied to plywood* steel* concrete and other various substrates *at 
temperatures of 60®F. to 100®F. The systems are available In varying reactivities to 
meet your exact requirements. 

PHYSICAL CHARACTERISTICS: The Stepanfoam BX-250 Spray systems are Titw viscosity 
systems specifically formulated to offer the maximum compatibility and ease of atomiza- 
tion necessary for spray applications. 


BX-250A - Slow version for cool, horizontal surfaces. 
BX-250B - Slowest version for horizontal surfaces. 


BX-2500 - Fastest version for vertical surfaces. 


I . 


Viscosity O 73"F.: 
Specific Gravity: 


R Component 350-400 cps 
T Component 150-200 cps 

R Component 1.208 

T Component 1.235 


jT 


' Foam Ratio by Volume: 

R Component 

50* 

. .wl', . 

T Component 

50* 

PHYSICAL PROPERTIES: 

■ 


Density, pcf 

t 

2.1 

Compressive Strength, 

10* Strain* psi 


Parallel 

38 

Perpendicular 


17 



K Factor* Thermal Probe (BTU-1n/hr.sq.ft.*F.) 
Initial 0.116 

7 days ^ 140“F. 0.122 

?0 days 0 77®F. 0.127 

Dimensional Stability, % Volume Change 

^ day 0 200®F. . . .1.6 • 

1 day 0 110®F. <i'nd 100* RH 0.0 ^ 

■ 7 days 0 158®F. and 100* RH 11.2 ’ 

-'14 days 0 153®F. und 100* RH 14.7 




. 9.H. 




•.'f 




The above* ^ata should -I:? used as a guide only In the preparation of material speclfica*;^. , 
tions since foam properties are dependent upon processing conditions. . f I 

All pofyurtthant foam hutm In vsrylno The information presented herein fs boas) on our ovvn resofreh and khato^othm * 

which In turn Itberttet toxic end dtoufd fca end is bolievcd to be correct. However, no warranty is expressed or implied. Wo ‘ 

aval listed in It* finsi form cn meattno exlctif?3 statement herein extends any liemss* either expressed or irnptied,.^]bonruxtvan ! 

etandardi in your Indunry. • - " ViThhcnypr^tcrttsisaicdor pent^ngwltich niaybettwpropeityof Stepdaef^f^^^ ^ 


STEPAXFOAM B)t«2S(lf ! 




if 




,* i ■' ■* lit* *V , - H ^ ^ ■* * '" ■ 1 * t 

• • • ■• , . . -'-Vr .V- . 

SPRAYINGt'. Th« StepAafbam B^-250' spray '$j>stems havt been evaluated using th» Binks 
Model 43P and Gusmer i^lrless. Spray Guns v«1th excellent results. The mechanical mix- 
air atomization gunk which have been usetf tp spray Stepanfoam BX-250 are Binks 
Model 18FM; Decker* Dmnco and Martin SMeets.-. The equipment manufacturers reconmen- 
datlons for hose/and block temperatures should be. followed. Temperature adjustments 
should be made ta adjust for reactivity and spray pattern. 



The substrate^ £ie* sprayed shall be free of grease* oil* loose particles, moisture 
and other foreign matter to ssure adequate bonding of foam to metal substrate. Clean- -VV- 
Ing' can be accompTfshed by commercial sandblasting, wire brush or chemical treatment.^ 

To protect substrate and enhance adhesion, a prime coat may be applied to the metal 
surface. 


H 


Foam should not be applied unless the surface temperature Is 60^F. or higher. The 
formation of urethane foam Involves an exothermic chemical re.ict1on. Therefore, 
spraying foam below 60**F. will affect foaming rate, adhesion to substrate and physical 
properties of the resulting foam. 


Exterior surface cannot be sprayed during precipitation periods. No foam should be 
applied to exterior surface until surfaces are thoroughly dry. 

Spraying Is not recommended with wind velocities greater than 10-15 miles per hour 
unless wind barriers are used. High wind velocities result In excessive overspray and 
fumes which will contaminate adjacent work areas. 

STORAGE AND HANDLING: The R Component should be controlled below 75**F. or handled In 

a totally enclosed, pressurized system to prevent loss of the fluorocarbon blowing 
agent. The T Component temperature may vary from 65-110*F. 

In order to prevent moisture contamination, all containers should be tightly sealed 
after each use. 

Shelf life is six months In sealed containers at room temperature (60-90*F.). 

CAUTION: The BX-250 Series foams contain Isocyanate and must be used with adequate 
ventilation. When spraying, air fed face masks should be worn because of high concen- 
tration of isocyanate mist in the atmosphere. Direct contact of the liquid should be 
avoided. For additional information consult Stepan Chemical Company, Urethane 
Department, NorthfieMd, Illinois; telephone 312/446-7500. 

NOTE: For additional information on the BX-250 Series foams consult the following 

Stepan Technical Bulletins. 


1 Urethane Foam For The Construction Industry 
2 . Application Specifications Re-Roofing Existing Roofs 
With Urethane Foam Spray Systems 
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CEEL-TITE 100 SERIES 

Ceel'Tite 130 is an extremely 
high impact plastic Characterized by 
Its tough glossy surface it withstands 
intermittent temperatures of 100 F 
and continuous surlace temperatures 
from 160 F to 40 F Easily cleaned 
and maintained, and simpl^to repair 
in case of rupture, it s an ideal 
jacketing for complete insulation 
protection in any food plant, particularly 
in corrosive atmospheres and wash 
down areas It is being used with 
excellent results by many of the largest 
food producers m the country 

Ceel Tite 130 pipe insulation 
jacketing, together with Ceel-Tite 130 
fitting covers including long radius 
90 L s and Ceel-Tite 100 adhesive, 
plus Ceel-Tite 130 flat stock and 90 
angles for flat surfaces and corners, 
gives complete protection for any 
pipir>g system including odd and 
irregular shapes (See information and 
specification sheet for full details ) 


CEEL-TITE 300 SERIES 

Ceel-T ite 320 and 330 UVR were 
designed specifically to withstand 
the weathering and oxidation nor- 
mally caused by the sun s ultraviolet 
rays as well as the effects of cor- 
rosive and abrasive chemicals 
Qualities which make them real 
money-savers They are rated self- 
extinguishing 

Unusual atmospheric con- 
ditions such as exist m refineries, 
pulp mills, chemical plants and other 
industries using corrosive and 
abrasive chemicals cause rapid 
deterioration o* most coverings 
Because aluminum generally per- 
forms unsatisfactorily under these 
conditions, and coatings when 
used tend to oxidate, crack and 
peel unusual and expensive 
coverings are often required to 
protect insulated pipes and sur- 
faces 


Tough, resilient, high impact 
plastic. Ceel-Tite 3CX) series UVR 
pipe jacketing and coverings per- 
form where other methods fail 
Specify Ceel-Tite for positive 
protection, minimum costs, and 
years of maintenance free service, in 
your choice of attractive high gloss 
white or mat finish 

As with all Ceel-Tite jacketmgs 
they should be sealed with Ceel- 
T ite s unique welding adhesive but 
may be banded or taped if preferred 
All Ceel-Tite jacketing systems 
are provided with a minimum one 
inch overlap for complete protec- 
tion Ceel-Tite 300 IS a superior 
jacketing that is realistically priced 
easy to install, and will provide years 
of maintenance free service, out- 
door, indoor, or both (See informa- 
tion sheet for complete details ) 
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CEEL-TITE 400 SERIES 

A liquid plastic coating. Ceel-Tite 423 
IS formulated from the same resin as 
the Ceel-Tite 100 Senes Extremely 
tough and imp4*rvious to most 
contaminants that destroy other 
coatings. 423 is solvent based, and it 
may be brushed, rolled or ttvmed 
for spraying 

Ceel-Tite 410 and 415 ^ater based 
primer and sealer are tor use on rough 
or smooth surfaces respectively, 
as a base for Ceel Tile 423 Not tor 
use as a finish coat (See information 
and specification sheet for full details ) 


CEEL-TITE 500 SERIES 
(Pan’I-in) 

The Ceel-Tite 500 Senes includes 
all insulated panels of any material 
thickness and combination of surfaces, 
both front and back Available m 
glossy, mat or textured finish Ceiling 
panels are available m sizes ranging 


from 2' X 4' to 4' X 0' Standard 
wall panels are 4' x 0'. with special 
sizes furnished on request Accessory 
Items necessary for a complete 
K>b. such as divider bars. T -bars, comer 
angles, etc., are available (See 
information and specification sheet 
for full details ) 


CEEL-TITE 600 SERIES 
(Special Shapes and 
Rat Stock) 

Th« CMt-Tite 600 Senes includes 
protective covenr>gs(or*l-beams. box. 
*C.chenneis.walls.ceilings.hanger rods, 
unmaulaied pipa. sprinkler system 
p«ptr>g, electrical conduits, and most 
structural members where pami failure 
ar>d metal corrosion is a continuous 
problem. The ultimate m performance 
IS the Ceet-THe system (See 
information and specification sheet 
for full details ) 


THE CEEL-TITE SYSTEM 

Every plant can use a Ceel-Tite'** 
protective lacketmg and covering 
system Indoor, outdoor or both The 
Ceel-Tite** system consists of rugged 
plastic insulation jacketings . fitting 
covers ^I-beam and ^C -channel covers 
rod hanger covers conduit and 
wall covers insulated panels and 
coatings For positive protection. 

Ceel Tite** it 

The Ceel-Tite** system is designed 
to meet the stringent requirements 
demanded by U S D A and FDA 
regulations In meeting those 
requirements demanded by law and 
consumers alike, all working areas in 
food or beverage producing facilities 
must be completely free of 
contaminants 

Ceel-Tite** products, properly installed, 
give complete protection against 
bacterial growth, dirt accumulation and 
possible penetration, as well as the 
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destructive effects of corrosive 
atmospheres The unique welding 
adhesive used n the Ceel-Tite'* system 
assures that ail joints required, are 
positively and permanently sealed 
Provisions for expansion may and 

should be made when required 

* 

The same excellent Ceei Tite'** 
performance has proven equally 
successful in the petro-chemicals field, 
power and most commercial and 
industrial applications, including 
underground Available n a w de 
variety of weights and thicknesses, 
the Ceel Tite system is the answer to 
the problem of attaining effective 
dependable insulated pipe and 
surface protection 


ThECEEL-TITE SYSTE.M 
FEATURES 

A type. tin. and ahapa to fit your 
naada • Protacts against mold, 
fungus, corrosion, molstura, and 
many unusual acid or alkallrta 
conditions • Ellmlnatas tha rtaad 
for stainlaso In many appllcatlono 
and at a much lowar cost. • Easily 
kapt claan and bright avan undar 
normal dally washdown conditions 

• Tough... no chipping, cracking, 
danting or pooling • Ellmlnataa 
painting . . . minimum maintananca 

• Usa anywhara... indoor, outdoor, 
or undarground. • Moats U.S.O.A. 
ragulatlons...non*toiic • Sava on 
aipansiva job>slta <abrication costs 
with raady to usa praformad 
matarials • That's why wa say... 

For positiva protactlon. Caal*Tlta'‘'HI 


CEEL-TITE 

Product Informal. on Sheets 

Ceel-Tite 100 Senas (Jacketing) 

1/876 

Ceel-Tite 300 Senes UVR (Jacketing) 
5/876 

Ceel-Tite 400 Senes (Coatings) 

7/876 

Ceel-Tite 500 Senes (Pan l-in) 

9/476 

Ceel-Tite 600 Senes (Specialties) 

11/876 

Ceel-Tite Jacketing Methods 
12/876 

Thickness Tables 
5 1 76 
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UCAR 

FOODFREEZE 35 

A PROPYLENE GLYCOL BASED INDUSTRIAL COOLANT 
AND HEAT TRANSFER FLUID 


UNION 

CARBIDE 
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Operating Practices ■ 
UCAR Foodfreeze 35 


MATERIALS OF 
CONSTRUCTION 

• iiluminum « ih\ lt‘n« iincl oihrr romm«m 

N<»i riM»mtti« rub’ll lor ^ilh rop|M r. 

or «ini/o«l siiH‘1 

OPERATING 

TEMPERATURES 

• Minimum hulk fluid -33^1* 

lilt lowr*r trmrNT.it urov \iMi>Kit\ i*; h major (actor 1 


• Maximum hulk fliml trm|xTaturr. with a high drgriH' of 
oiTution 


• Maximum hulk fluid trm|HTaf urc*. with vent or hrrathiT 
lint* a« a aouriv of air . . C 


• Maximum skin tcmpiTaturron UC'AH Foodfrtv/c 3.S xidr 
of heat exchanger . . . 

WATER QUALITY 

• Tm' distilUxi water, deionifixf water, or fioft water contain 
ing ItxiR than 100 ppm of chloride and/or sulfate ions 

SYSTEM 

PREPARATION 

Before insUdlirrg UCAR Foodfree/e 3f>. he «-ure system is 
fte«' from scale, rust, srxliment. and residua! chlorides if con 
verted from brim* systems The Ht*r\ ices of a professional 
cleaner may be rexjuired to prepare the system prop(‘r!;. . 

MINIMUM 

CONCENTRATION 

To provide adequate corrosion pmtection. the minimum 
aqueous concentration of UCAR Foodfreeze 35 should he 
20 per cent 




Table 1 


— Typical Physical Properties — 
UCARToodfreeze 35 


I s pu al rommt'f I i.il in.it* ri.il 


Specilic Gravity at 20/20°C 

1 060 to 1 054 

Boiling Point at 760 mm Hg 

1620 C 

at 50 mm Hg 

88 5 C 

at 10 mm Hg 

58 2 C 

Vapor Pressure at 20”C 

0 66 mm Hg 

Freezing Poi'it 

51 C 

Freezing Point of 50% Aqueous Solution 

27 C 

Viscosity al O'^C 

265 0 centipoises 

at20<^C 

63 6 centipoises 

at 40°C 

26 5 centipoises 

Refractive Index, no20°C 

1 43042 

Specific Heat at 20‘^C 

0 605 cal /(g )( C ) 
0 605 BtuMlb )(' F) 

Thei mat Conductivity at 20' C 

0 00050 cal '( ;ec ){cm ’H^C /cm ) 
0 12 Btu '(hr )(ft')(°F/ft ) 

Flash Point 
Concentrate 

Pensky-Martens closed cup 


(ASTM method D 93) , 

99'C 1210 F) 

Cleveland open cup 


(ASTM method D 92) 

lie'^C |240'T) 

Aqueous solutions: 
Pensky-Martens closed cup 


(ASTM method D 93) 

No flash point 

Cleveland open cup 


(ASTM method D 92) . . 

No flash point 

Aqueous solutions (<90% ) 

No flash point 


Table 2 — Specifications — UCAR' Foodfreeze 35 

Si*bi* t t w iOnml niflit * 


Specific Gravity at 20/20°C 

1 050 to 1 054 

pH at 25'’C. of 30% aqueous solution 

8 0 to 10 0 

Color 

Clear (10 R-Co. max.) 

Suspended Matter 

Substantially free from dirt. lint, and 
foreign particles A slight haze is permissible 

Inhibitor Package 

2% by wt 
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Table 3 - Typical Physical Properties for Aqueous 
Solutions of UCAR'Foodfreeze 35 


PRCEZINO P0INT8/B0ILIN0 P0INT8/SPECIPIC ORAVITIE8/REPRACTIVE IN0ICE8 


ParCsiN 
by Vohtms 


PsrCsnl 

byWalght 


PrMtlng 
Polnl. *P. 


Botllne 
Point. ®F. 


8pmINo 

Oravily. 

60/e0*F. 


BpocHle 

Oravily, 

40/60*F. 



J2 

223 

34 


36 

224 

39 


41 

225 

44 


47 

226 

50 


53 

227 



Rofractivo 

IndM, 

VT-F. 




1 3736 
1 3747 
1 3758 
1 3768 
1 3779 


3790 
3800 
3811 
3821 
1 3832 


1 3842 
1 3853 
1 3863 
1 3074 
1 3884 


1 3895 
1 3905 
1 3916 
1 3926 
1 3937 


1 3947 
1 3957 
1 3967 
1 3977 


1 3906 
3995 
4004 
4013 
4022 



ta| Solution near its freezing point s pitremely viscous and hence a true value is not easily determined 

lb) Values determined to nearest 0 .^5 to facilitate readings with th(» American Optical Refroctomcter Model 10431 

















































of Aqueous Solutions of 
UCAR* Foodf reeze 35 

Table 8 - Properties/Limits 


% 

Property 

Limits 

Tost Mothod 

o 

3 

olS 

s s 

Appearance 

Relatively clear, water-white 
liquid, low sediment content 

A 

pH 

8 0 to 9 6 

B 

8 

Phosphate Ion Content 

2,000 ppm, minimum 

C 


Chloride Ion Content 

Less than 100 ppm 

D 

9 

< 

Freezing Protection 

Allow 5’^'F safety factor 

E 


Test Methods for 
Measuring the Properties of 
UCAR' Foodf reeze 35 Solutions 


A/ APPEARANCE 

Four representative sampU* system solution 
into a suitable, clean, clear, ^lass llask Shake 
the flask and examine visually. A im/y solution 
may bo an indication of tht» pn*s(‘nce of 
corrosion products or other contamination. 

B/pH 

The pH of the sample system solution is best 
determined by means of a smtab lo pM meter 
employing a calomel-glass eUvtrode 
combination, If circumstances make use of a 
pH meter impractical, other suitable means 
such as a pH slide compariitor or appropriate 


"pHydrion” test papers which change color 
over a narrow pH range can be employed. 

C/PHOSPHATE ION CONTENT 

This method is bast'd on a tost kit available 
from the Taylor Instrument Company. Balti- 
more, Maryland. Similar apparatus from other 
suppliers should also be suitable. 

EQUIPMENT AND REAGENTS 

1. Base for 5 mil. round test tubi's; Catalog 
No. f)3l. 

2. High phosphate comparator slide. 5 to 

(continued) 
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100 ppm. ; Catalog No. 1100. 

0. Reagent vial with 0T> ml. pipe! (LM; Catalog 
No. imA. 

4. High phosphate mixing tulio (41: Catalog 

Nf) r>if> 

fv Test tubes, f) mil. ciipacity (6); Catalog 
No. r»oo. 

i\ Molybdate reagent for phosphate 
determination. 32 o/. ; Catalog No 0(U. 

7. Stannous chloride reagent for phosphate' 
determination. 4 o/, ; Catalog No t)02 

NOTI Numlx’rs in piin’nthrM’s iin '^1* <1 

ipi.mtitu’S to K(vp on hantt 

SAMPLE PREPARATION 

IK 'All Koodfreiw 3.S contains phosphate ion. 

To use the spt'cifiiKl t*quipment to lest the 
solution, an appropriate dilution of the sample 
system solution should be made to facilitate 
evaluation on the high phosphate comparator 
slide (f) to 100 pprn. ). For example, if the 
sample solution is diluted 1:100 (use an 
apf^ropriate pipet and volumetric flask) and the 
phosphate ion content of this diluted sample is 
shown by the slide to bo 30 ppm., then simply 
multiplyiiig 30 by the dilution factor of 100 will 
give 3,000 ppm. ns the phosphate ion content of 
the original sample sysU'm solution. 

TEST PROCEDURE 

Add the diluted sample system solution to the 
first line on the high phosphate mixing tubt»; 
the addition is ix^ual to 5 ml. Next add 
molylrdate reagent (as supplitKl) to the st*cond 
line on the tube; addition is njual to 10 ml. 
StopjXT the tube and shake. Now add 2.5 ml. 
of the stannous chloride solution prepartnf by 
following the simple directions on the reagent 
vial, using the marked eye dropper. Stopper 
and shake A blue color should develop if 
phosphate is present. 

Transfer this blue colored solution to a 5 ml. 
test tul>e. and place it in the center hole on the 
base. Place two. 5 ml. test tubes of water on 
both sides of this test solution. Place the 5 to 
100 ppm. phosphate slide comparatrr on the 
base and compare the various color intensities. 
Select the one best matching the intensity of 
the blue colored sample solution This value. 


when multiplied hv the dilution factor, should 
give tlu‘ phosphate ion conft'nt of the original 
system solution. 

ADJUSTING OF SYSTEM SOLUTION 

When nn adjustment is nm'ssarv. tht' addition 
should be based ujx>n the fact that adding 15 
pounds of dipotassium hydrogen phosphate 
(K JiPO,) to each 100 gallons of system 
solution is etjuivalent to adding approxi 
mately 1,000 ppm, of phosphate ion, 

A good grade phosphate salt, low in chhuide 
and sulfate ion content, houltl be I'lnpioyed 
and be predissolved in eiiht'r wati’r or a jxirtion 
of the glycol coolant apart from the system. 

D/CHLORIDE ION CONTENT 

The mressity of det<‘rmining the chloride ion 
content is usually governtHi by its content in 
the water employed for dilution. Actually, the 
use of distillixl or deioni/ed water is suggested 
unless the overall hardness of the proposal 
water is known to be Unv Details for the 
proc(»dure are available on rtxpiest. 

E/FREEZING PROTECTION 

To determine the frtvzing proUvtion safety 
factor, use the appropriate physical property 
information given in Table 3 for aqutxms 
solutions of UCAH Foodfriv/e 35. Frixving 
point s/UCAU Foodfrtv/t' 35 concentrations are 
Ix'st determintHi by refractive index. An inex* 
pensive, hand held refract ometer, Model 10431, 
is available through American Optical (orp., 
Scientific Instrument Division, Buffalo, New 
York 14215, Reliance on sptH:ific gravity should 
be approached with caution due to the 
relatively small change in reading which occurs 
with increase in UCAR Ftx)dfrivze 35 concen* 
tration, especially in the upper concentration 
region. It should bo noted that the spcvific 
gravity versus composition curve passes 
through a maximum at about 75 per cent 
UCAR Foodfrec7.o 35. Because of this phenom- 
enon. double check specific gravity readings for 
solutions containing above 50 per cent UCAR 
Foodfreeze 35 by an appropriate water dilution 
which can then be extrapolated back to the 
original. 



TM 


OR IMPLIED. AND THE WARRAN- 
TIES OF MERCHANTABILITY AND 
FITNESS FOR A PARTICULAR PUR- 
POSE ARE HEREBY EXCLUDED 
BEYOND THE ONE (1) YEAR DURA- 
TION OF THIS WARRANTY. 


If the detector is detective, package it 
careluHy. a'c’g with proof of purchase 
(including !’ie dale of purchase) and a 
short descnpi'on of the maltunctions. 
and mail a postage prepaid, to the 
following address 


Dojosonic !,^c. 

150 Wes' P "e S'reet 
Long Beacn f.'ev. vork it 561 






OPERATINGLNSTRUCTIONS 

1 . Open case by inserting screwdriver 
in slots on bottom of the case 
Gradually pry each end up until the 
case separates. 

2. Install a fresh 9 volt alkaline battery. 

3 Close case by pushing the bottom 
evenly into the top 

4 Before installing, test FLOOD ALERT 
by touching both water sensors ' to 
a wet sponge or cloth A loud, high- 
p tched beeping sound v;iH be heard 


NEW AOI3r<ESS 
C'AT.VsO.MC. INC. 

255 1--A.SI 5:;CO.\D STREET 
MlNEOlA. NEW YORK tISOI 


5. Place FLOOD ALERT m desired loca- 
tion BE SURE BOTH WATER SEN- 
SORS' ARE TOUCHING THE SUR- 
FACE WHERE WATER IS TO BE DE- 
TECTED. 


notes 

• Do not totally immerse FLOOD 
ALERT in .vater It wi'l not func on 

• FLOOD alert will ac’vate /.he- 
■wo'er c.'.c'ic's 'ne water -..nc-:' 
A-v'T' .V • cea'e and re-ei j..':" v - 
ca' y .V' Jv 

• E-v-', ■"•r.ns '-:s' - . '/C '.j 

ALE-1 ry z i’-;' 

ser’su's to 1 .'.-r' ,cor ':«? '. rn 

• Rep ICO oj"er, /eif ,. r J‘te' 

FLO' D A .Eir -5 .1 arm -T': .-'■(OO 

CO"' '■ ..1 / ‘S' '.''•T j-J 


LIMITED WARRANTY 


Datasonic. Inc. warrants to the con- 
sumer that Its FLOOD ALERT water de- 
fector will be free from defects in work- 
rranship or materials, ijnder normal use 
and service, for a per od of one (1 ) year 
from the date of or'ymal purchase by a 
consumer If, at any time dur ng the war- 
ranty period, ihe detector is defective or 
malfunctions, Datasonic shall rep'ace 't 
wth n a reasonable period of time by 
snfpo'ng a replacement unit to the con- 
sumer postage prepaid. This warranty 
shall not apply if it is shown by Datasonic 
•n. 3 t the defect or maHunct'on was 
:<iuied by damage which occured 'wf 'e 
detector was in tre possession of 5 
f. y' lurrer Datason c's so'o retspur ' r: '• 
•y if'ni! bo to reoiacn 'ho de'oc'o' '• '■ 
’f'i > ;» rms sia'ed aoo.e 

DATASONIC SHALL NOT BE 
LIABLE FOR ANY CONSEQUEN- 
TIAL DAMAGES RESULTING FROM 
ANY BREACH OF ANY WARRANTY. 
EXPRESS OK IMPLIeO. APPLIC- 
ABLE TO TH.'S PRODUCT. THIS 
WARRANTY III IN LIEU OF ALL 
OTHER WARRANTIES. EXPRESS 


t>kiginai. Page is 
OF P(K)R QUALITY 
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UOKlSOniC Inc. 

180 WnI PirwSirMi, Long BMCh. N»w Yorti 11801 -<518)8804076 

IMSTRUCTIOMS FOR AM-1 - (AUXILIARY QUITO M0PUI£) 

1. Raaov* ^to m«tal eyelet* which hold cizculC board to ceee. 

2. Remove circuit board. 

3. Drill epproxlAately 3/16" hole on aide of ceee top. 

4* Insert bleetc» i>7hlte end red wire* from AM-1 through hole in case. 

5. Solder black wire to hole marked GRD. 

6. Solder white wire to hole marked AUX. 

7. Solder red wire to red battery lead wire. 

8. Insert 47K ohm resistor as shown on diagram. NOTES - Some circuit 
boards will already have this part Installed. 

9. Place circuit board back Into case base. 

10. l*se pller* or vise to re -Install two metal eyelets (supplied). 

11. To have unit emit a steady tone or pulse only once» remove .22 
MFD capacitor from circuit board. 

12. Close case and test for proper functioning. 


Connect to 
FLOOD ALERT 


black 

white 

red 



— brown (normally closed) 
_ green or blue (ground) 

_ white ( normally cpen) 


I 


/ 




237 



System Two Disk Computer (conCd) 


TfCHNK M SPIC IfIC ATIOSS 
S>%lom luo l)i%k ( ompulcr S>%lrm 


Pf€K»«%Of: 4 MH/ vrt%it»n / SO 
C>cl# Ufmt: 2S0 njnowiufid^ 

Mmimyfn iiHtryction t»«iylion lifii*: 

1 microsecond 

IfItIrycliOfI tet: 1SS in»|ru(tioiu MuludinK fit' 

’’M in%truction« c>t the ht»SO 

by«: IndutUv sUndjid h 100 
•o«ird ;i lu>4*ds 

Dili drive capscltv: 2 drives «vui*plieu 
Oivli florate Cl^itv: 1S4lv Dylrv ili«k 
KAM meifiorv: 64K bviev 

Prifiler inleHace: Supports Cromemco dot mjti.v 
or tullv-iormed-chjr«cter printers 


I 

I 


ftOM lirffi«s«re: IK tivti ^ PSOMt 

Serial ifiierUce Kn 2*2 or iuio t^ Uh»p 110 to 
*1 hoO 1 KMiM iukO t R1 terminal 

HiUfljie' M hit 1 M l«*vi 

Pussvr sbppis : r n viiilv 10A 't* IS volts lu 1'vA 

- 10 v**II» i4 1 '» A 

fosse#: in»m 110 .* JO volts SO KOcsdr 

Operelmg riisifofimenl: 0 tS ( 

Uimriisiuns. lj*4 ttv 1‘*'V\ v JO *4^0 
♦ 1 1 V 4rt i V S J ^ 1 m * 

Weight 4^ li.% iJJ kg' 

Moiinling: ii»r r^ik nuumting loptionjl ubmets 
jv jilabln 


Z-2 Computer System 

Z 2 COMPUTIR SYSTfM 

The Model Z-2 i» J building block computer It 
includes the popular Cromemco ZPU procevtor card 
and a heavy-duty power supply all houved in a rugged 
metal rack-mount cabinet 

The computer further includes vpacev for 21 circuit 
boards so that you can install memory. I/O or custom 
circuits as ycxjr r>eeds require 

PRICE 

Model Z 2W Computer, fully assembled 

2 2 IS SuPP ect *0' ««»C S ' 

Attractivr borifri t at' r>er ^ so J.a* jp»r 

TECHNICAi SPECIFICATIONS 
Z-2 COMPUTER SYSTEM 



frocetsor: 4 MH/ version Z-SO 
I Cycle lime: 2S0 nanoseconds 

j Minimyffi iiHlrycliofi eiecyfion time: 1 microsecond 
I liHtryctiois set: ISIt instructions including the 28 
instructions ol the 8080 
Sysleifi bus: industry standard S-100 * 
board capacity: 21 boards 

fower: Operates from 110 220 volts SO bO cycles 


Power supply : > 8 volts 10A -s 18 volts «j 1>A 
- 18 volts (ff ISA 
Operating environment: 0 
Dimensions: 12*4 " H v 19" VN s 20*4 " D 
(11 1 V 48 1 V S2 ' <m» 

Weight; 19 Ibv 1 18 kg* 

McNinting; lor rack mciuntmg {optional bench cabinet 
available) 




U.P.S. 


(Ur interuptable Power Supply’ 
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Sola Minicoinputer 

Regulslors 


«*h# Soia MirccVMtni Computtf Ultra laoiatad Ragyiator providat 
•nttantantoua voitaga ragyiatior^. and yitra itoiation from both tranavara# 
and common moda noiaa for any typa of load It aiao ayppraaaaa tranaiania. 
protacta againat ova/ioadt and aarvat aa a portabia dadicatad ima it <a tha 
yitimata in AC lina conditioning agyipmant 

Tha Sola Micro/Minr* la particyiarly appiicabia in av *ma involving mmi or 
micro compytara. P08 agyipmant. micro procaaaors data tarmmaia — 
lahara noiaa and tranaianta cayaa arrora. or loia voltaic* and short tarm 
disryptiona can raaylt in loat of mamory Tha oytpyt wavaahapa la 
ainyaoidai and contama lata than 3% harmonic diatortion. making it idaai 
for any alactronic load 

Common moda noiaa raiaction aicaada 120 db for tha ragyiator. ^hii# 
tranavaraa noiaa rajaction la battar than 60 db — try# yitra isolation 
Broamout protaction la a real bonus feature Input hne voltage variations as 
great aa ± 15S are matantaneouiiy regulated to a mavimum output 
deviation of i 3% And tha output aiii remain withm NEMA voltage 
specifications for input voltages as low as 66** of nominal 

Tha portable 140 to 2000VA models are designed for office typa 
environments and have a :ow sound level of 43 db 



U.L. LISTED 

Portable Models 

•0 Ham Single Phase 

c«iii«a 

mJSSf I 
l3-1St14i 

:9ft 130 

toft 130 M 1»1 m! 


1 



' MeeiMMM 



, VA Sg. ^ 

VANlii 


140 ^ 

L 

95 130 | 


so Hartt single Ptiaaat| 


i 


«iori ;ooo VA WOOfiS MAVl 

K) AI0A rVMtr AlCIATlCll 


' soo 

^ 750 

t 

1000 
^ 2000 




120 
12^ 

120^ 95 130 S3-13^17S| 

-f ♦ - I 


120 

120 


'95 130 S3 13 210 
[oft i 3 oT«S .11220 I 


18 

yy 

47 

60 

75 

125 


1 • 

14 00 

1560 
16 60 
'i8 60 

'i8 60 6 92' 8 66 

» 9 9 

18 64 11 36 10 62 


6 OOl 

9 

8 12 > 

6 92' 
♦ 

6 92 


I 


‘ 1 

5 56' 

7 3i1 

6 66 

8 68^ 


9 )*• Ow'Pul ■ 


VA AAllnf 

140 

250 

500 

’000 

2000 


r.G I 


I v< 


r ■>!■§■ 


ii«9 


220 

220 

220 

220 

220 


160 260 S3 13 814 
*180 260*83 13 825 
180 260*83 13 850 
*180 260 *83 13 710 
160 260 83 13 720 


riG 2 


^ Aggres 

OtnwwiAfW 

IMpginf 

W««fM 

1*1' 1"'' 

22 

ifteOt 8 1?' 1 31i 


► ♦ ♦ 1 

35 

15 60 6 12 7 31 


1 ♦ ♦ 1 

53 

16 60 6 92 6 68 


f ♦ ♦ 1 

65 

I8 60 6 92 8 68 

i 9 9 i 

140 

1884 111 38 1062 

» i . ' 


U L. LISTED 

Hard-Wired 

Models 

60 Herts Single Pheee (Herd- wired) 



1 



1)1 
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rnoNT VIEW j 

FIGURE 1 



FEAR VIEW 


1.0 INTRODUCTION 

1.1 Siilii Elearic Mini UninliMfi . 'ible Power Supply 
(UI'SI : ybtems p’^ovMc continjou^. regulnlci! noise- 
free AC jiowcr »o critical U>ad applications. These 
ore totally inte'^rated units containing rectifier/ 
batiery charger battery and inverter The rectifier 
converts the input AC line to DC. maintaining the 
battery fully cliareed and Simultaneously pro- 
vuhng DC possei tvj the mveiter The battery oeo 
tinues to power the iiuertei when the input 
line fails The inverter converts DC pow^r »v» 
regulated sine wave AC output 

1 .2 The Mmi CPS systems arc of the ondine type w 
the inverter supplying AC power to the cr;*n il IomvI 
at all times Figure I shows a typical .Mhii I P> 
system 


TABLE 1 - STANDARD MODELS 


Catalog 

Number 

Output Power 
(At 0.8 Pt) 

Input/ 

Output 

Frequency 

60 h7 — 

Input/ 

Output 

Voltage 

?G00 

400 VA 

I _ m VAC 
7fo VAC 

03 f v-v ' 3\('l 

400 VA 

60 H; 

26 00 507 jO 3\C0 ^ 

750 VA -iA- 

60 Hz ^ 

120 VAC 

26 U 50ov:3 JXCO 

300 VA 

50 Hz 

220 VAC 

26-16 5GoC0 3X00 

300 VA 

50 Hz 

2d0 VA(. 
220^ VAC 

26-14-503i'7 3X0' 

300 VA 

60 Hz 

26- 16-50330 3X01 

300 VA 

50 Hz . 

240 VAC 
_2_??0 VAC 

26 14 SCcOO 3X00 

600 V a" J _ 

50 Hz "" 

26 16 5CGG0 3X00 

rido VA 

50 Hz 

243 VAC 


‘ K »5 0 fof ed units ancj X is 1 for upils ^.itn D3*’ory Supplying pov/of anpunciation 


Bnllcfy* 

Back-Up 

Tima 

Apr roK. 
\Vci;’.il 

lb rn n.jtos 

86 ILb 

’ 20 iiMi'iites 

ioo Ir.b 

^ 10 mi ‘ il^s ^ 

l.'^O lbs 

1 12 mu' 


12 rrifuitos 



100 Itr. 

24 minutes 

115 Ibn 

24 mmitcs 

115 Tbs 

12 nnnutos 

135 ll'U 

12 nunutos 

135 lbs 

. j 
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5.0 GENERAL DESCRIPTION ed on or off; it operates whenever the input line 

cord is plugged into a mating source and the AC 

5.1 A description of the Mini UPS systems and a brief line is present, 

discussion on the operation is presented. This 

sluutld be read before initial startup - so as to 5.3 Indicators - The Mini UPS has three (31 lamps on 
assist in verifying proper operation or detecting the front panel, labelled LINE FRE.SENT, 

’ possible defects. CHARGER ON and INVERTER ON, The LINE 

PRESENT and CilARGER ON lamps should 

5.2 Controls - The Mini UPS has only two (21 control always ilbimin.ite together unless a fault cmMs in 

switches, labelled INVERTER ON OFF ami IN- the rectificr/charger. The INVERTER ON lamp il- 

VERTER ENABLE. The INS’ERTER ENABLE luminates wliea AC voltage is present at the in- 

switch is located on the rear panel and is verter output. 

screwdriver operated - this is provided as a safety 

I feature to prevent the inverter from being acciden- 5.4 I’uscs - An AC LINE FUSE is provided on the 

tally turned on. The INVERTER ON/OFE switch is front panel to protect the rectifier. The output of . 

I located on the front panel and controls inverter the rectitier and input to the inverter are also fus-^ 

operation. Note that the rectifier camuit be switch- cd. but these are not user replaceable. 
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7.0 INI riAL TUHN UN 

7.1 The purpose of ilits procedure is In fiimiliari/e the 

user uiih ihe Mini tll*S cunirols ami ttulicalors, <is 

well as to \enfy lli.n lu* si);ntficant d.innjjc husoc* 

enroll lo Ihe unit in It’ansil. 

I Scl Ihe INVI KTER ON/OFF rocker switch 
Incalcil on ihe front |‘>anel of the Mini UPS to 
the OFF position. 

2. Connect Ihe input line cord lo <«n appropriate 

source. 

3 Note ihAt the LINE PRESENT and CHARGER 
ON' lamps illuminate. Should this not occur, 
vchfy that AC voltage is present at the source 
- if It is, check the AC LINE FUSE on the front 
p.nid and replace if necessary. Contact your 
SOLA ELECTRIC representative the Factory 
if a problem persists. 

4 With the above n.cntioned lamps illuminated, 
the f«.v.lilii.T IS opcr.itinc, and ch.irg-ng the bat- 
tery Lo* the I.IIIII run for thirty 130' minutes 
ami chock ?‘’al no smoke or odor emanates 
from the system enclosure. 

5 Set the INVERTER ENABLE switch, located on 
the rear panel to ON. 

6 Set the INVERTER ON/OFF switch to ON, 

7 The INVERTER ON" lir.ht should gradually il- 
luminate since the inverter takes up to 20 
seconds to walk up. 

H Turn the inverter off Let the rectifier run for 
tuenty-fou' i24| huurs. This is to ensure that 
ti e batlery is fully charged before the unit ii 
put into opcratio,n 

9 Turn the inverter on and verify that the 'IN- 
\T'RTI R ON lamp illuminates 

10 I nplui: the input line cord and verify that the 


Inverter conlinuet lo operate > only the IN* 
VERIER ON' lamp should remain illuminated. 

11 Turn the inverter off - *.hc unit is ready for 
operation 

8.0 OPERATING INSTRUCTIONS 

1 . Plug the critical load into the receptacle on the 
front panel of the unit 

NOTE: With Ihe input line cord plugged into 
an appropriate source, Ihe rectifier 
opetalcs at all times - and is not 
switched on-off. 

2. Turn the inverter on. Depending on the 
amount of inrush current the critical load 
draws, tl'.t? inverter may shutdown once or 
twice due to overload before remaining on. 
Motors transformers, cold incandescent lamps 
and powrr supplies arc types of loads th.it can 
draw hiy'a starting cui rents Tlio unit will re- 
main off after the third overload shutdown. 
To restart th- ivorler, toggle the INVERTER 
ON OIT iAitui OEF-ON. 

3. To restart the inverter after shutdown due to 
disch.irge battery or overtemperafure, toggle 
the INVERTER ON/OFF switch OFF ON. 

9.0 AUXILIARY BATTERY CONNECTION 

9 t 1 To extend the brittery back-up time. SOI, A ELEC- 
TRIC auxiliary battery packs are availriblc Each 
Mini UPS a special two-terminal socket just 
below the rear panel lo allow mating witli an aux- 
iliary battery pi^k Each auxiliary batlery pack has 
iwo connect'- rs pei milting the use of more than 
one pack with a Mini UPS syslcn* Tee Section 
13.1 


•10.0 MAINTENANCE 


10.1 

li , • \ 

Lf 1 ITS sysioms are warranted for a perioil 
, 1 ' war u|btn tieh\ory to the ultimate user . 


C P.i 

?: m»s ol the Wiiiraptv are givtm on the Wsir - 


rv .! i ? * 

|\i V i*ii this m imial 

10.2 

!• 

i K'nenJv A that the umt be ealiliraied every 



' iiis a > a piewnlive maintenance tool » u;d 


. l ! -M ■ ‘ 

' pert'»Moancc 1 he t haracteristics t <» 


s 

A sOt.l ii new * s ‘* ify , reealibiMtetl irc . 


1 l ! V 

' 1 * r ( V ro ^ \* olt»ice 



, e i.'e 


• ( * 

, •’ ! f V sjoeiu V 


\ \K 

1 u ; s , M It 1 t.’f U \ olt age 

10.3 

' 1 

•o 1 i.Moe < ti»r h ' tMii'ni t>f t'ne interna ! poten - 


t . ‘ 

L ‘ i > th n mav ha\*e to he .uim ted ,\ 


1 . 

i S «.li t 

f , s \ u!i a-s jOIlN IU . KI . Motlel MUOA ) 
1 ; w r v'.jim t d tiw hei k Items 1 , ainl • l‘he 


( ' sl * 1 ■ ■ -1 

; 'ivijueiuv can he ehei ke *! hy it trvi )\ u*ncy 
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p 10>l Accm to iIm calibratton potenliometera la !!• 

^ luttraied In Figure 3. 

^ 10.5 Performance and Calibration - the following pro* 

, * cedure should be used: 

i Step I: Remove the top cover as illustrated in 

> Figure 3. Do not remove the printed circuit 

cards. 

■ Step 2: Turn the inverter ON. The INPUT LINE 

t CORD SHOUt.D NOT BE PLUGGED IN- 

TO A SOURCE. 

V Step 3; INVERTER CONTROL VOLTAGE - This 

should be between 11.9 volt and 12.1 volt. 

- Measure this at TP3 on the INVEKTER 

? CONTROL CARD and, if necessary, adjust 

^ potentiometer RLSO to set to the correct 

voltage (use TP6 as the commonl. 

Step 4; OUTPUT VOLTAGE - Measure this b> 
inserting the multimeter voltage probes in- 
! to the AC receptacle on the front panel. Ad* 

just potentiometer RFOl on the INVERTER 
\ CONTROL CARD to set the voltage to the 

I rated value. 

Step 5: OUTPUT FREQUENCY - Measure this 

' by inserting oscilloscope or frequency 


meter prohea Into the AC receptacle on the 
front panel. Adjust potcntlomclcr RKS4on 
the INVERIER CONTROL CARD to set 
the frequency to the rated value. 

Step 6: Turn the inverter OFF. 

Step 7: Plug the input line cord into an approprisitc 
source, the LINE PRESENT sind 
*CHARGKR ON' lamps should illuminate. 

Step 8: DC BUS VOLTAGE - With the inverter 
ofL mcnr.urc the DC bus (battery) voltage 
at terminal.s l| + ) and 2( - | on the REC- 
TIFIER CONTROL CARD. OBSERVE 
ABOVE MENTIONED CAUTIONS. The 
measured voltage should be bctwci n H5 0 
volt and 87.0 volt. If the voltage is low. 
note the exact value and set it to 80 0 volt 
by adjusting potentiometer RE2J Let ihc 
rectifier run for 60 minutes - aiul then 
check that the bus voltage has iu»l increas- 
ed. If it has. the battery is taking citatgc 
and has not yet reached a steady state 
value Should this occur, set the bus 
voltage back to the- original value noted 
and operate the unit overnight. Repeal the 
procedure after the battery is charged. 
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FIGURE 3-CAUBRATION AND/OR REPLACEMENT OF CONTROL CIRCUIT BOARDS 




11.0 BAHERY LIFE AND REPLACEMENT 

11.1 Hu* IniUory i5 kt*pl at float (fully cliarpcd) 

urulcr norin*il i>pcralini; n'iul*lion> Since every 
h.ilu ry h.iN «i finite flo.it life *iml can only uiuler^;oa 
limileit mimiK’r of iiivli«Trec/ch.u>»e vyiles it may 
oei\»me iicccss.^ry to lepl.ice H, A u:>iful lifctnuo 
c.mntit be pieuictcd bctauu* of the luinibci of 
\.sn.ibles involvoil. Mich as r.iU i^f ilisch.iry;c. depth 
of dischar>;e and opcratiiu’ temperature The user 
slu'uld deiciinme that the battery needs replace- 
inent when it umnoi |)ov\er the inverter more than 

• H)'*' of Its ratcvi bat k up lime - after having been 

i‘P'MtC‘1 at float for more than \u hours. 

I lu lol;uV‘m ; pro.tviure should be used for 
jcplavement vi the battery irefer to l*ij;urc 4) 


Step I Ihiplu;* the in|Mit Ime cord and the ciitical 
lo.ul Make sure the inverter isOIT (also 
iiiiplii^ any auxiliary liattcrics butu* used). 

Step 2 Open the rear panel as illuMrateii in fi;;ure 
4 and remove the two fuses H'l atui I U.b 

Step y Set tiu* unit on its sale and remove the ivU' 
tery compartment iiu>le th.it icphuiiiunt 
invtilves the entire slrint; 3b cclN and the 
baileiy case, rail.er than mdivulual i cMs) 

Step 4 Detach the battery imcrconnccluiv; < able 

Step 5 Repeat the .ibove sU ps in rcver'^c oubn to 
install the new battery. 
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12.0 REPL^CEABLE PARTS 

12.1 In coi...*UaUon with »ho Tatlnry. some olcclrical 
parts mny be repKiceil in the field, such as the b.it* 
tcry (section 11 U) and the printed circuit card 
assemblies. Fi>*uie 3 illustr%iles the removal and 
replacement of the card .issemblics Various 
mechanical parts that mif»ht be nhysically damaged 
may also be icpltued m the field - Fiy,ure 5 il* 


ACCESSORIES 

13.1 Auxiliary Baltcry IMcks ~ The length of time the 
Mini UrS system wiU supply a load after the input 
AC line has failed is determined by the iuiltery 
capacity [and, of course, the amount of power 
drawn by the loadi Normal back up limes are 
specified at rated load with the internal battery for 
all models Should lonyer l>ack up lime be re- 
quired, an external battery can be connected to the 
system. Each Mini UPS system has a fused connec- 
tor to alkwv fur this provision Refer to SOLA 
ELECTRIC AILXILIARY RATLERY literature for 
specific details 

13.2 Battery Supplyiru; Power Sh;nal - In certain ap- 
plications U IS necessary to have an automatic early 


luslrate!: the lemoval and replacement of these 
purls. Table 2 lists the replaceable parts called oul 
in the exploded views of hj;urcs 3, 4 and 5 In addi- 
tion to the SOLA ELECTRIC pari number, the Mini 
UPS catalog munber should also be referred to 
when ordering, spare parts. 


warning; siynal that the system is in the emergency 
mode and nny shutilown dua to di.scharyv'd bal- 
teiy A sot of noimally open ii>niacls < an be pro- 
vided to nuUc with the um i s circuits Tlv se con- 
tacts close only when the inverter i> :Miially 
operating and tlie b.iltery is Ihe on’e souico o( DC 
power. A d-ternunal phone lai k is vo‘.ed l('»r vonnec- 
lion to the user s circuits 1’hc corresponding 
mating plug would be of the tip, ring and sleeve 
(3 ternunali type with 0 2*1 inch sleeve diameter. 
The sleeve is automatically c.irth grovindeil since 
the phone jack is mounted on the chassis - which 
in turn is grounded by the input AC lino cortl The 
tip iU\d ring coimect to the reLiy cimtacts, which 
are rated 0 lf> amp at .30 VAC or 30 S'PC' 
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SPECIFICATIONS 


DISPLAY 

12 * (diagonally measured) rectangular CRT icrten with 
P4 phosphor and bonded etched non*glare surface. 

DISPLAY FORMAT 

Standard 960 characters, displayed in 12 lines of 80 
characters per line. 

CHARACTER SET 

Standard 64 ADCII characters, displayed as upper case, 
plus punctuation and control. 

CHARACTER GENERATION 

5 X / dot matrix. 

REFRESH RATE 
60 M/ standard. 

NUMBER OF KEYS 
60 (plus TTV ( ontrol keys). 

DIMENSIONS 

13.h" high x 15.6" wide x 20.2** deep. 

WEIGHT 

32 pounds. 14.5 kilograms. 

POWER CONSUMPTION 
70 watts at 115V ± 10% 

ALTERNATE CONFIGURATIONS 

(switch seltx'tdble • no cost) 

CURSOR 

Rtn/erse block image of character over which it is positioned; 
homes to upper left of screen (switch * PAGE), Underline; 
homes to lower left erf screen (switch * BL). 

DATA ENTRY 

Data entry on progressive lines, from top to bottom (switch 
= PAGE), entry on bottom line {switch » BL). Upward scrol- 
ling of enuie display with top-of-page overflow. Automatic 
now lino also switch selectable. End-oMine audible tone. 

COMPUTER INTERFACES 

El A stand.ird RS232C and 20mA current-loop. 

AUXILIARY INTERFACES 

Extension RS232C port for interfacing serial asynchronous 
ASCII hard copy printer, magnetic tape recorder, or additional 
data terminals. 

COMMUNICATION RATES ' 

75, 1 10, 150, 300, 600, 1200, 1800. 2^00, 4800, 9600, 

19,200 baud. 

TRANSMIT/RECEIVE MODES 

Fu‘l and half-duplex. 

WORD STRUCTURE 

Total word length 9, 10, or 1 1 bits. Data: 7 bits. Start: 1 bit. 
Stop 1 or 2 bits. Parity: 1 bit (odd, even, high, low or none). 



FRONT PANEL SWITCHES (SHOWN). 

Twenty switches for selecting the primary 
terminal operating characteristics are acces- 
sible from the ADM-3A front panel without 
opening the case or removing power to the 
unit BIT 8-0-1. PARITY-INH. 

STOP-1-2. DATA-7-8. PARITY-ODD 
';EVEN. LOWER CASE/UPPER CASE. 
AUTO. NEW LINE-OFF, PAGE-BL, 
HALF/FULL DUPLEX. 
COMMUNICATION RATE SWITCHES: 
19200. 9600. 4800. 2400. 1800. 1200. 600. 
300. 150. no. 75. 

NOT SHOWN: In addition to the front 
panel switches, the PC board inside the 
ADM-3A cast contains 12 switches which 
allow selection of various terminal operat- 
ing characteristics, such as: UC DISP- 
U/L DISP (OPTIONAL). DISABLE-KB 
LOCK. DISABLE-CLEAR SCREEN. 

-SEC CHAN. END OF TEXT. END OF 
TRANSMISSION RS232-CL. 


OPTIONS (at additional cost) 

Display Format: 1920 characters, 24 lines of 80 characters 
per line. 

Character^et: Upper and lower case, full set of 90 ASCII 
characters (switch selectable) uppercase only; 10-key 
numeric pad. 

Refresh Rate: 50Hz with input power option, switch 
selectable. 

Transmit/Receivc Modes: **Answer Back'* capability 
with independently selectable transmit and receive rates. 

Power: 50/60 Hz 230 Vac ± 10%. 


P.B. ion ASSOCIATES 

500 MAIN STREET 

HARlEYSVIllE, RENNSYIVANIA 19431 
PHONEi 215-256-9944 
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